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THE 

BRITISH  PHARMACEUTICAL  CONFERENCE. 

AN  ORGANIZATION  ESTABLISHED  IN  1863  FOR  THE  ENCOURAGE- 
MENTOP  PHARMACEUTICAL  RESEARCH.  AND  THE  PROMOTION  OF 
FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMACISTS. 


The  most  important  ways  in  which  a  member  can  aid  the  objects  of 
the  Conference  are  by  suggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  others,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  forwarding  specimens  whose  exa- 
mination would  afford  similar  information.  Personal  atterfflance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members  ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association ;  that  for 
1885  will  be  held  at  Aberdeen,  on  Tuesday  and  Wednesday, 
September  8th  and  9th. 

Gentlemen  desiring  to  join  the  Conference  can  be  nominated  at 
any  time  on  applying  to  the  Secretary,  or  any  other  officer  or 
member.  The  yearly  subscription  is  payable  in  advance,  on  July 
1st.  The  amount,  which  includes  free  delivery  of  the  Year-Book, 
is  78.  (od.  for  members  residing  in  any  European  country,  Canada, 
or  the  United  States  of  America.  For  those  resident  in  other 
countries,  if  the  Year-Book  be  mailed  direct  to  members,  it  is  as 
follows : — Australasian  Colonies,  10^. ;  South  Africa,  India,  China, 
and  Japan,  95.  6f?. ;  West  Indies,  Ss.  lOd,  Further  information 
may  be  obtained  from 

The  Secretary  ;    Brit.  Pharm.   Conf., 

17,  Bloomsbury  Square,  London,  W.C. 

THE  YEAR-BOOK  OF  PHARMACY. 

The  Conference  annually  presents  to  members  a  volume  of  500  to 
600  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Year- Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  formulsB  published  throughout  the  world.  The  neces- 
sary fund  for  accomplishing  this  object  consists  solely  of  the  sub- 
scriptions of  members.  The  Executive  Committee,  therefore,  call 
on  every  pharmacist — principal,  assistant,  or  pupil — to  offer  his 
name  for  election,  and  on  every  member  to  make  an  effort  to  obtain 
more  members.  The  price  of  the  Year-Book  to  non-members  is 
ten  shilliDgs.  The  constitution  and  rules  of  the  Conference,  and  a 
ccmyenient  form  of  nomination,  will  bo  found  at  page  357* 
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INTRODUCTION. 


FoLLOwmo  the  onstom  of  former  years,  we  prefaqe  this  volume  with 
a  brief  sketch  of  its  leading  contents,  and  again  select  for  a  starting 
point  the  latest  contribations  to  the  chemistry  of  the  alkaloids,  as 
probably  the  subject  of  greatest  and  most  universal  interest  to  the 
readers  of  pharmaceutical  literature.  It  will  be  remembered  from 
the  researches  of  Dr.  E.  Fischer  on  caffeine,  theobromine,  and 
xanthine,  that  each  of  these  bases  can  be  artificially  prepared  from 
guanine,  by  converting  the  latter  into  xanthine,  this  into  theo- 
bromine, and  this  again,  by  Strecker's  method,  into  caffeine.  A 
careful  comparison,  recently  made  by  Dr.  E.  Schmidt,  confirms  the 
perfect  identity  of  caffeine  thus  obtained  with  the  natural  product. 
A  study,  by  the  same  chemist,  of  the  action  of  hydrochloric  acid  on 
caffeine  and  theobromine,  together  with  corresponding  investigations 
on  the  action  of  alkalies,  by  MM.  Maly  and  Andreasch,  throws 
some  additional  light  on  the  constitution  of  these  two  bodies.  Dr. 
Schmidt  has  also  established  the  occurrence  of  caffeine  in  cocoa, 
while  Prof.  Schorlemmer  records  the  presence  of  the  same  alkaloid 
in  the  leaves  of  tea  and  coffee  grown  at  Kew  Gardens.  In  the 
opinion  of  the  latter,  the  manufacture  of  caffeine  for  medicinal 
purposes  from  Peruvian  guano  may  be  looked  for  as  a  probable  and 
early  consequence  of  Dr.  Fischer's  important  discoveries.  The  salts 
of  caffeine  form  the  subject  of  a  further  report  by  Dr.  H.  Bieder- 
mann;  and  his  results,  taken  in  conjunction  with  those  obtained 
some  time  ago  by  Mr.  J.  U.  Lloyd  (Year-Booh  of  Fluirmacy^  1881, 
p.  88),  may  be  accepted  as  a  final  settlement  of  the  often  disputed 
existence  of  these  salts  as  definite  chemical  combinations.  A 
number  of  well-defined  salts  and  derivatives  of  theobromine  are 
described  by  Drs.  E.  Schmidt  and  H.  Pressler. 

In  a  note  on  cinchona  alkaloids,  Messrs.  C.  H.  Wood  and  E.  L. 
Barrett  refer  to  their  previous  statement  respecting  the  crystals 
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obtained  from  an  ethereal  extract  of  cuprea  bark,  and  report  as  the 
result  of  a  further  examination  that  these  crystals  contain  equal 
proportions  of  quinine  and  quinidine  in  combination  with  water. 
M.  Mazzara  describes  a  peculiar  compound  of  quinine  and  chloral, 
corresponding  to  the  formula  Coq  Hcj^  Ng  Oo,  C  CI3.  C  O  H,  and  ob- 
tained by  treating  a  chloroform  solution  of  quinine  with  an 
equivalent  proportion  of  anhydrous  chloral.  This  body  is  partially 
decomposed  by  water  and  completely  by  acids.  A  chloral  compound 
of  quinoline  has  been  obtained  by  Mr.  0.  Rhoussopoulos  in  a 
crystalline  form  by  mixing  ethereal  solutions  of  the  two  components. 
M.  Amaud  publishes  a  process  for  the  extraction  of  cinchonamine 
from  the  bark  of  Semijia  purdiana^  as  well  as  a  description  of  the 
properties  of  this  base  and  of  some  of  its  salts.  Kerner*s  cin- 
ohocerotin  has  been  re-examined  by  Mr.  A.  Helms,  who  finds  it  to 
be  a  mixture  of  a  white  crystallizable  body  and  a  sm^ll  proportion 
of  a  light  yellow  substance.  For  the  former  of  these  he  retains  the 
name  of  citiclioceroiin,  and  assigns  to  it  the  formula  O^y  £[43  O3.  A 
paper  on  kairine  and  kairoline,  by  M.  Filehne,  supplies  some  further 
information  respecting  the  physiological  properties  of  these  interest- 
ing synthetically  prepared  bases. 

Prof.  Ladenburg  shows  that  piperidine  may  be  artificially 
prepared  from  pyridine  by  the  action  of  sodium  on  an  alcoholic 
solution  of  the  latter,  but  that  this  change  is  far  from  complete. 
The  two  bases  may  be  separated  by  nitrous  acid,  the  resulting 
nitrosopiperidine  being  afterwards  decomposed  by  hydrochloric  acid. 
The  platinochloride  prepared  from  the  i*esulting  alkaloid  shows  a 
complete  agreement  in  properties  with  the  corresponding  platinum 
salt  of  ordinary  piperidine.  Mr.  J.  Mensel  claims  to  have  effected 
the  synthesis  of  nicotine  by  the  following  process : — Benzoic  acid 
is  dissolved  in  acetone,  and  the  whole  mixed  with  concentrated 
sulphuric  acid.  A  precipitate  is  thereby  formed,  which  on  heating 
redissolves  in  an  excess  of  acetone.  When  cool,  a  solution  of 
ammonia  gas  in  absolute  alcohol  is  added,  whereupon  ammonium 
sulphate  is  precipitated,  and  nicotine  is  found  with  other  products 
of  decomposition  and  undecomposed  acetone  in  the  supernatant 
liquid. 

The  behaviour  of  morphine  and  some  of  its  derivatives  towards 
anhydrides  of  the  fatty  acids  has  been  investigated  by  Dr.  0.  Hesse, 
with  results  leading  to  the  conclusion  that  this  alkaloid  contains 
only  two  atoms  of  hydrogen  capable  of  being  substituted  by  radicals 
of  the  fatty  series.  Further  studies  concerning  the  action  of  oxid- 
izing agents  on  the  same  alkaloid  lead  Messrs.  L.  Barth  and  H. 
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Weidel  to  infer  that  the  absence  of  aromatic  compounds  among  the 
prodncts  formed  in  the  treatment  of  morphine  with  permanganate, 
and  the  non-occurrence  of  derivatives  of  pyridine  or  qninolino  in 
the  oxidation  of  this  base  with  caustic  alkalies,  tend  to  show  that 
the  mode  of  combination  of  the  aromatic  and  of  the  pyridine-  (or 
qninoline-)  groups  in  this  alkaloid  is  different  from  that  existing 
in  narcotine,  which  can  be  so  readily  resolved  into  its  two  principail 
constituents.  The  salts  of  narcotine  and  codeine  have  received  the 
attention  of  Mr.  D.  B.  Dott,  who  furnishes  descriptions  of  the 
meconate,  acetate,  hydrochloride,  and  sulphate  of  the  former,  and 
of  the  hydrobromide  of  the  latter  base. 

In  the  latest  addition  to  his  well-known  series  of  reports  on  the 
mydriatic  alkaloids,  Prof.  Ladenburg,  in  conj  unction  with  Dr.  C.  F. 
Both,  deals  with  the  alkaloids  hyoscine  and  belladonine,  and  in 
connection  with  the  former  chiefly  with  the  physical  and  chemical 
properties  of  its  chief  decomposition- product,  pseudotropine. 
Among  the  products  of  resolution  of  belladonine,  tropine,  an 
ozytropine  and  tropic  acid  are  mentioned. 

The  composition  of  the  alkaloid  berberine  has  at  different  times 
been  represented  by  contradictory  formulae;  and  for  this  reason  Dr. 
E.  Schmidt  has  induced  Mr.  J.  Court  to  re-investigate  this  subject. 
Numerous  analyses  made  by  the  latter  of  the  free  base,  the  hydro- 
chlorate,  nitrate,  and  sulphate,  lead  to  the  formula  CgoHiy  NO4  -h  ^Hg  0, 
which,  with  the  exception  of  the  water  of  crystallization,  agrees  with 
that  fonnd  by  Messrs.  Perrin  and  Hlasiwetz.  Mr.  O.  Bernheimor 
records  the  observation  that  berberine,  when  distilled  with  a  con- 
siderable excess  of  potassium  hydrate,  yields  qninoline  besides  the 
two  acids  described  by  Hlasiwetz. 

The  alkaloids  lycoctonine  and  acolyctine,  isolated  many  years  ago 
by  Dr.  Hiibschmann  from  the  roots  of  the  yellow-flowered  Aconitum 
Lycoctonum^  have  recently  received  the  attention  of  MM.  Dragen- 
dorff  and  Spohn,  who  come  to  the  conclusion  that  these  two  bodies 
are  decomposition  products,  though  not  of  aconitine  and  pseudaco- 
nitine,  as  stated  some  time  ago  by  Messrs.  Wright  and  Luff,  but  of 
two  hitherto  unnoticed  alkaloids  peculiar  to  A,  Lycoctonum,  which 
tbey  propose  to  name  lycaconitine  and  myoctonine,  and  represent 
by  the  formulse  C37  H34  Ng  Og,  and  Cgy  H30  Ng  Og.  Physiological 
experiments  appear  to  indicate  that  lycaconitine  is  an  energetic 
poison,  resembling  curare  in  its  action. 

Mr.  Naylor  furnishes  some  additional  information  respecting 
bymenodictyonine,  the  alkaloid  isolated  by  him  from  Hymenodlc' 
tyon  excelsum^  which  he  has  now   obtained  in  a  crystalline  form 
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and  shown  to  have  a  composition  corresponding  to  the  formula 
Cjjo  H4Q  Nj.  The  resnlfcs  of  his  experiments  lead  to  the  inference 
that  this  body  is  a  tertiary  diamine  closely  allied  to  nicotine,  with 
which  it  is  probably  homologous. 

Messrs.  G.  Kocmer  and  C.  Boehringer  give  a  description  of  the 
alkaloids  cusparine  and  gallipeine  which,  in  addition  to  another 
base  and  some  aromatic  substances,  they  have  obtained  from 
angustura  bark.  These  bases  are  characterized  by  the  ease  with 
which,  under  various  influences,  they  may  be  transformed  into  other 
alkaloids,  with  simultaneous  formation  of  acids. 

Among  recent  contributions  to  the  literature  of  strychnine,  one 
by  M.  Crespi,  and  another  by  MM.  Hanriot  and  Blarez,  are  devoted 
to  the  relative  solubility  of  this  alkaloid  and  its  salts  in  various  sol- 
vents. The  results  of  the  two  last  named  authors  show  that  though 
strychnine  is  soluble  in  very  dilute  acids,  its  solubility  is  markedly 
lessened  when  the  acids  are  used  in  a  little  less  diluted  condition ; 
and  that  this  is  specially  the  case  when  the  acid  employed  is  the 
same  as  that  contained  in  the  salt  of  strychnine  experimented  with. 
Concentrated  solutions  of  strychnine  salts,  when  slightly  acidified, 
form  precipitates  which  are  soluble  in  an  excess  of  acid,  and  ai*c 
reprecipitated  from  this  solution  upon  dilution  with  water.  Prof. 
Plugge  discusses  the  question  whether  or  not  strychnine  passes 
unchanged  through  the  animal  organism,  and  quotes  experiments 
showing  that  the  alkaloid  is  decomposed  in  the  system,  but  not  in 
such  a  manner  as  to  prevent  its  detection,  since  the  main  product  of 
its  decomposition  shares  the  well  known  reaction  of  the  alkaloid 
with  sulphuric  acid  and  potassium  bichromate,  though  it  differs 
from  the  base  in  many  other  respects. 

The  chemistry  of  nux  vomica  forms  the  subject  of  a  portion  of  an 
elaborate  report  presented  to  the  last  meeting  of  the  British  Phar- 
maceutical Conference  by  Messrs.  W.  R.  Dunstan  and  F.  W.  Short. 
The  main  feature  in  the  process  employed  by  these  chemists  for 
the  estimation  of  the  total  alkaloids  in  the  seeds  consists  in  their 
extraction  by  means  of  a  mixture  of  chloroform  and  alco}iol,  while 
the  separation  of  brucine  from  strychnine  is  effected  by  a  method 
based  upon  the  different  solubility  of  their  ferrocyanides.  The 
analytical  results  quoted  by  them  exhibit  a  very  considerable 
variation  in  the  alkaloidal  value  of  nux  vomica  obtained  from  dif- 
ferent sources.  The  same  paper  also  contains  an  account  of  a  new 
glucoside,  loganin,  isolated  from  the  pulp  of  the  fruit,  and  likewise 
found[to  occur  in  small  quantities  in  the  seeds  and  the  pharmaceu- 
tical preparations  made  from  them. 
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A  number  of  able  investigators  have  again  given  their  attention 
to  the  "  ptomaines,"  or  alkaloids  prodaced  by  putrefaction,  a  class 
of  bodies  full  of  interest  to  the  physiologist  as  well  as  the  chemist, 
and  possessing  special  importance  to  those  likely  to  be  engaged  in 
forensic  analyses.  No  fewer  than  ten  reports  dealing  with  this 
sabject  will  be  found  in  the  present  volume.  We  may  call  atten- 
tion here  to  one  of  these  bodies  reported  upon  by  Prof.  Giacomelli, 
presenting  a  close  resemblance  to  picrotozin  in  its  physical  appear- 
ance and  chemical  reactions.  Some  time  ago  the  detection  of  a 
similar  body  in  beer  gave  rise  at  first  to  the  suspicion  that  cocculus 
indicns  had  been  used ;  but  afterwards  its  origin  was  attributed  to 
alteration  of  albuminoid  substances  normally  present  in  the  liquor. 
Dr.  A.  Poehl  throws  additional  light  on  the  cause  of  epidetnics 
known  to  have  been  brought  about  by  unsound  bread  and  flour, 
and  especially  observed  after  long  continued  rains  and  floods,  which 
develop  an  abundance  of  Glaviceps  purptwea  in  the  following  har- 
vests. It  has  long  been  known  that  ergotized  flour  may  produce 
toxic  efiects  far  in  excess  of  those  attributable  to  the  poisonous 
properties  of  the  proportion  of  ergot  contained  in  it,  and  the  expla- 
nation of  this  is  now  found  in  the  fact  that  the  fungus  favours  the 
decomposition  and  putrefaction  of  the  albumens,  thus  giving  rise  to 
the  formation  of  poisonous  ptomaines. 

Mr.  J.  Habermann  publishes  the  results  of  experiments  on  the 
composition  of  arbutin  and  its  behaviour  at  high  temperatures, 
tending  to  establish  the  correctness  of  the  formula,  C05  H34  0^^,  and 
to  disprove  the  existence  of  two  difierent  natural  arbutins  asserted 
by  MM.  Schiff  and  Michael  {Year-Booh  of  Fharmactj,  1883,  p.  124). 
MM.  Adrian  and  Moreaux  offer  unfavourable  criticism  on  the  vari- 
ous published  methods  for  the  extraction  of  quassiin,  the  active 
principle  of  Quassia  amara,  on  the  ground  that  some  of  the  processes 
give  but  a  defective  product,  while  the  others,  though  yielding 
purer  quassiin,  extract  but  a  small  portion  of  the  bitter  principle 
from  the  wood.  They  also  give  a  detailed  description  of  a  new 
process,  by  which  a  purer  and  more  abundant  product  is  obtained. 
The  root  of  M(/rtus  Jamhosa  has  yielded  to  Mr.  A.  W.  Gerrard  a 
crystalline  principle  answering  to  the  formula  C^q  H^j  N  O3,  for 
which  he  proposes  the  name  jamhosin.  M.  Schiaparelli  draws  at- 
tention to  the  great  want  of  accordance  in  the  published  analyses  of 
saponin,  and  to  the  doubt  still  existing  as  to  the  nature  and  iden- 
tity of  the  products  extracted  from  different  plants,  and  included 
under  this  name.  In  order  to  throw  further  light  on  these  ques- 
tions, he  has  undertaken  an  investigation  in  which  he  is  still  en- 
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gaged.  The  snpouin  from  Soponaria  officinalis  is  found  by  him  to 
liave  a  composition  coiTespoudiDg  to  the  formula  C^oHg^O^g,  and 
to  be  the  least  optically  active  of  all  known  glacosides. 

An  improved  process  for  the  preparation  of  sclerotic  acid,  the 
active  principle  of  ergot,  is  described  by  Dr.  Podwissotzky,  who 
first  discovered  this  substance  in  conjunction  witb  Professor 
Dragendorff.  Eor  hypodermic  use  it  is  suggested  that  this  pre- 
paration should  be  employed  iu  the  form  of  a  solution  in  thymol 
water,  containing  one  part  per  thousand,  which  keeps  fairly  well 
and  possesses  the  advantage  over  the  various  ergo  tines  of  not 
producing  irritation  or  inflammation  of  the  connective  tissue. 
Among  other  organic  acids  discussed  in  the  pages  of  this  volume 
may  be  named  opianic,  chrysophanic,  cinnamic,  quinovic,  chelidouic, 
arabic,  tartaric^  lactic,  and  glycollic  acids,  and  a  new  acid  extracted 
from  beet  juice. 

The  solvent  action  of  glycerin  on  arsenious  anhydride  has  long 
been  known,  though  its  cause  does  not  appear  to  have  been  hitherto 
understood.  It  now  receives  some  elucidation  from  experiments  by 
Mr.  H.  Jackson,  proving  that  the  two  substances  react  together  to 
form  normal  glyceryl  arsenite,  or  the  arsenious  ether  of  glycerin,  as 
represented  by  the  following  equation, — 

2C3H5(OH)3  +  A82  03  =  2C3H6As03+3H2  0. 

This  compound  is  described  as  a  colourless,  transparent,  vitreous, 
and  very  deliquescent  solid,  which  is  decomposed  by  water  into 
glycerin  and  arsenious  acid,  and  is  very  freely  soluble  iu  glycerin 
and  in  absolute  alcohol.  Mr.  W.  R.  Dunstan  has  examined  the 
action  of  glycerin  and  other  polyhydric  alcohols  upon  borax,  with 
the  result  of  showing  that  these  alcohols  decompose  sodium  pyro- 
borate  with  the  formation  of  sodium  metaborate  and  a  boric  ether, 
or,  if  water  be  present,  of  free  boric  acid  in  place  of  the  ether.  In 
the  case  of  glycerin,  all  the  three  hydroxyl  groups  are  substituted 
by  the  boric  radical  in  accordance  with  the  following  equation, — 

2C3H6(OH)3+2NaB02.B2  03  =  2C3H6B03  +  3H2  0  +  2NaB02. 

But  since  water  is  one  of  the  products  formed,  this  reaction  is 
never  complete  except  at  high  temperatures,  owing  to  the  decom- 
position  of  glyceijl  borate  into  glycerin  and  free  boric  acid.  In 
aqueous  solutions,  therefore,  the  final  products  of  the  reaction  are 
sodium  metaborate,  free  boric  acid,  and  glycerin,  a  change  which 
explains  the  well-known  power  of  glycerin  to  impart  an  acid  re- 
action   to   solutions   uf    borax.     Researches  by  Messrs.  A.  Lieben 
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and  S.  Zeisel  on  the  constitution  of  batjl  chloral  lead  to  the  in- 
ference that  this  snbstanoe  ought  to  be  represented  by  the  formula 
C  Hj.  C  H  CI.  C  Clg.  C  HO. 

The  transformation  of  starch  by  dilute  mineral  acids  is  generally 
regarded  as  a  splitting  up  of  its  molecules  into  dextrin  and  dextrose ; 
but  in  the  light  of  recent  experiments  by  Mr.  F.  Salomon,  the 
actual  change  taking  place  is  not  exactly  represented  by  this  view. 
His  results  seem  to  show  that  the  complex  starch  molecule  is  first 
converted  into  the  more  simple  soluble  starch,  and  next  into  dextrin, 
the  latter  change  being  then  immediately  followed  or  accompanied 
by  the  hydrolysis  of  the  dextrin  into  dextrose.  The  rate  of  the 
conyersion  is  said  to  be  proportional  to  the  amount  of  sulphuric 
acid  present.  The  action  of  organic  acids  is  much  less  vigorous, 
but  the  course  of  the  transformation  seems  to  be  the  same.  The 
various  substances  extracted  from  starch  and  described  under  the 
names  of  granulose,  amidulin,  and  amylodextrin,  have  been  re- 
examined by  Mr.  B.  Bruckner,  who  arrives  at  the  conclusion  that 
these  bodies,  together  with  starch  paste  and  soluble  starch,  though 
differing  in  their  physical  properties,  must  be  considered  as  identical 
from  a  chemical  point  of  view.  The  other  carbohydrates  of  which 
notices  occur  in  this  volume  include  saccharin,  maltose,  lactose, 
and  mannite. 

Messrs.  H.  E.  Armstrong  and  A.  K.  Miller,  in  a  contribution  to 
the  chemistry  of  camphor,  have  studied  the  action  of  zinc  chloride 
on  this  substance,  and  find,  contrary  to  the  results  of  previous  in. 
vestigators,  that  cymene  is  not  one  of  the  products  of  this  action. 
The  main  products  obtained  by  them  are  camphorone,  C9  H^^  0, 
carvacrol,  a  saturated  hydrocarbon  of  the  formula  G^q  HgQ,  and  a 
mixture  of  benzene  hydrocarbons  of  the  formula  C^qH^^,  among 
which  ordinary  cymene  is  not  present.  The  chief  products  of  the 
action  of  iodine  on  camphor  are  found  to  be  carvacrol,  and  the 
saturated  hydrocarbon  C^q  H^q  ;  but  here  too  cymene  is  absent.  In 
the  action  of  phosphoric  anhydride  or  of  phosphoric  pentasxdphide 
on  camphor,  however,  cymene  appears  to  be  a  constant  and  principal 
constituent  of  the  products  obtained.  The  process  of  converting 
camphor  into  bomeol  by  treating  its  alcoholic  solution  with  sodium, 
recommended  by  MM.  Jackson  and  Menke,  as  a  suitable  mode  of 
preparing  bomeol,  is  unfavourably  criticised  by  Messrs.  J.  Kachler 
and  F.  Y.  Spitzer,  on  the  ground  that  the  yield  is  much  smaller 
than  had  been  stated  by  those  chemists,  and  that  the  separation 
of  the  bomeol  from  the  undecomposed  camphor  is  impracticable. 
Dr.  A.  Beyer  confirms  Dr.  Gladstone's  observation  respecting  the 
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identity  of  the  carvol  from  dill  oil  with  that  ohtained  from  oil  of 
caraway ;  and  also  a  statement  by  Professor  Fluckiger  to  the  effect 
that  carvol  from  mint  oil  differs  from  that  of  the  two  other  oils 
named  in  being  laBvorotatoiy,  though  he  finds  it  to  agree  with  the 
others  in  its  chemical  and  other  physical  properties.  The  caryacrol 
obtained  from  this  Isvorotatory  carvol  by  the  action  of  metaphos- 
phoric  acid  proves  to  be  perfectly  identical  in  all  respects  with  that 
prepared  by  the  same  process  from  the  dextrorotatory  carvols  of 
dill  and  caraway  oils. 

Mr.  W.  T.  Wenzell  calls  attention  to  the  methods  which  have 
been  recommended  for  the  preparation  of  phosphoric  acid  by  the 
oxidation  of  phosphorus  with  air  in  presence  of  moisture,  and 
dwells  upon  the  conditions  most  favourable  to  the  successful  work- 
ing of  this  process.  An  improved  mode  of  preparing  hydrobromic 
acid,  suggested  by  Mr.  W.  Gruning,  consists  in  the  distillation  of  a 
mixture  of  potassium  or  sodium  bromide  and  phosphoric  acid  of 
1'^  specific  gravity.  Mr.  E.  Bensemann  shows  that  hydrochloric 
acid  may  be  readily  and  entirely  freed  from  arsenic  by  diluting  it 
with  water,  adding  a  small  quantity  of  potassium  chlorate,  and 
then  distilling  at  a  moderate  heat.  The  constitution  of  chlorinated 
lime,  which  has  so  often  taxed  the  ingenuity  of  critical  investi- 
gators, forms  the  subject  of  a  new  research  by  Messrs.  G.  Lunge 
and  P.  Naef,  the  results  of  which  tend  to  confirm  once  more  the 
correctness  of  the  formula  Ca  CI.  CI  0,  first  proposed  by  Odling, 
and  to  dispose  of  the  objections  recently  brought  forward  against 
this  view  by  M.  Kraut. 

Dealing  with  the  preparation  of  bismuth  salts,  Mr.  L.  Wolff 
points  out  that  the  processes  which  have  been  suggested  from  time 
to  time  for  the  preparation  of  the  salicylate  of  this  metal,  all  suffer 
from  the  defect  of  yielding  mixtures  of  subnitrate  and  salicylate. 
The  plan  recommended  by  him  as  giving  a  satisfactory  product 
consists  in  the  addition  of  a  concentrated  solution  of  sodium  salicy- 
late to  a  glycerin  solution  of  crystallized  bismuth  nitrate,  and 
washing  the  precipitate  thus  formed,  first  with  cold,  then  with  hot 
water,  and  finally  with  alcohol,  in  order  to  free  it  from  salicylic 
acid.  An  account  of  the  detection  of  all  likely  impurities  in  the 
officinal  subnitrate  of  bismuth  is  published  by  Dr.  H.  ELager,  and 
may  prove  useful  as  a  supplement  to  the  directions  given  in  the 
Pharmacopoeia  for  the  testing  of  this  important  remedy.  A  paper 
by  Dr.  C.  Hoffmann  deals  with  the  pentoxide  of  bismuth,  Bi^  O5, 
also  known  as  bismuthic  acid,  and  the  mode  of  obtaining  its  alka- 
line combinations. 
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Prof.  Stolba  recommends  a  new  process  for  entirely  freeing  com- 
mercial zinc  from  arsenic,  the  main  features  of  which  consist  in  the 
exposure  of  the  metal  to  the  simultaneous  action  of  steam  and 
sulphur  yapour  in  such  a  manner  that  these  agents  rise  from  the 
bottom  of  Ihe  crucible  through  the  molten  metal.  Full  directions 
are  giyen  by  him  as  to  the  manner  in  which  this  may  be.accom- 
plished.  The  possibility  of  sulphuretted  hydrogen  being  contami- 
nated with  arsenic  emanating  from  the  impure  materials  employed 
in  its  generation,  and  the  serious  risk  of  error  likely  to  arise  from 
the  use  of  a  gas  thus  contaminated  in  forensic  investigations,  have 
been  repeatedly  pointed  out,  notably  so  by  Drs.  J.  and  B.  Otto 
(Year-Book  of  Pharmacy,  1880,  p.  120).  This  subject  is  now  again 
brought  under  the  notice  of  the  profession  by  Mr.  W.  Lenz,  who 
describes  a  process  for  the  purification  of  the  gas.  We  would 
suggest  a  thorough  re-examination  of  this  matter,  believing  as  we 
do  from  our  own  experience  that  all  risk  of  this  contamination  may 
be  avoided  by  the  very  simple  plan  of  employing  dilute  sulphuric 
acid  sufficiently  weak  to  produce  a  slow  current  of  the  gas  at  a 
low  temperature,  and  washing  the  gas  in  the  usual  way  by  passing 
it  through  pure  water.  As  another  source  of  error  in  forensic 
analyses  of  this  kind.  Dr.  W.  Fresenius  directs  attention  to  the 
now  very  general  occurrence  of  arsenic  in  almost  all  kinds  of  glass 
used  for  chemical  apparatus.  Acids  do  not  extract  any  arsenic 
from  such  glass,  but  alkaline  liquids  are  liable  to  do  so.  The  risk 
of  error  is  shown  to  be  greatest  if  the  glass  of  the  reduction  tube  in 
Fresenius  and  Babo*s  apparatus  contains  arsenic,  and  especially  if 
this  mode  of  reduction  be  conducted  at  a  very  high  temperature ; 
but  it  may  be  altogether  avoided  by  placing  the  mixture  to  be 
heated  in  a  porcelain  boat,  and  thus  preventing  it  from  coming 
into  direct  contact  with  the  glass.  No  error  from  this  source  need 
be  apprehended  in  Marsh's  test,  as  any  liberation  of  arsenic  from 
the  glass  of  the  apparatus  would  here  be  detected  before  the  intro- 
duction of  the  suspected  substance. 

The  past  year's  literature  of  analytical  chemistry  has  been  un- 
usually productive  in  new  or  improved  methods,  and  a  brief  sketch 
of  some  of  the  work  done  in  this  direction  may  not  be  out  of  place 
in  this  introductory  chapter.  Mr.  W.  L.  McCay  describes  a  new 
volumetric  process  for  the  estimation  of  arsenic  by  means  of 
standard  solution  of  silver  nitrate.  The  arsenic  is  first  converted 
into  arsenic  acid  or  sodium  arsenate,  the  solution  of  which  in  boil- 
ing water  is  mixed  with  an  excess  of  the  silver  solution,  and  then, 
after  well  stirring  and  allowing  to  cool,  with  dilate  ammonia,  drop 
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by  drop,  ontil  the  precipitation  is  complete.     The  silver  arsenate  is 
DOW  collected  on  a  filter  and  washed,  the  filtrate  together  with  the 
washings  mixed  with  a  few  drops  of  ferric  sulphate  solution,  and 
the  excess  of  silver  then  titrated  with  ammonium  sulphocyanide 
according  to  Volhard's  method  (See  Year-Book  of  Pharmacy,  1874-, 
p.  253).     New  modes  of  titrating  mercury  are  saggested  by  Mr.  G. 
Kroupa  and  Mr.  A.  EEaswelL     In  one  of  these  the  mercury  is  pre- 
cipitated as  mercurous  chloride,  the  latter  decomposed  with  sul- 
phuretted hydrogen,  the  excess  of  this  gas  removed  by  zinc  acetate 
after  neutralising  the  liberated  hydrochloric  acid  with  an  excess  of 
barium  carbonate,  and  the  quantity  of  chloride  in  the  solution  now 
determined  by  titration  with  silver  nitrate  in  the  usual  manner. 
From  this  amount  the  proportion  of  mercury  is  deduced  from  cal- 
culation.    In  the  other  process  a  measured  quantity  of  the  mercuric 
chloride  solution  is  mixed  with  a  known  excess  of  ferrous  sulphate 
and  supersaturated  with  pure  potash ;  the  blackish  brown  precipi- 
tate thus  formed  is  treated  with  sulphuric  acid  until  it  is  converted 
into  perfectly  white  mercurous  chloride,  and  the  excess  of  ferrous 
iron  then  estimated  by  titration  with  permanganate.     A  new  test 
for  tin  proposed  by  Mr.  C.  E.  Dryer,  consists  in  the  reverse  appli- 
cation of  the  well-known  delicate  reaction  between  stannous  chloride 
and  a  nitric  acid  solution  of  brucine.     A  solution  of  cochineal  is 
recommended  by  Mr.  A.  W.  Blyth  as  a  delicate  test  for  lead  in 
neutral  or  alkaline  solutions  with  which  it  strikes  a  deep  mauve 
colour.     Copper  and  bismuth  may  be  separated,  as  shown  by  Mr. 
J.  Loewe,  by  taking  advantage  of  the  difi'erent  behaviour  of  the 
cold   glycerin   solutions   of    their  precipitated    hydrates    towards 
glucose.     For  the  titration  of  zinc  by  means  of  sodium  sulphide, 
thallium  paper  is  recommended  by  M.  Schroeder  as  an  indicator  in 
the  place  of  lead  or  cobalt  paper.    The  complete  precipitation  of  zinc 
by  sulphuretted  hydrogen  from  very  dilute  solutions  containing  but 
a  very  minute  proportion  of  free  sulphuric  acid  serves  as  the  basis 
of  a  process  for  the  estimation  of  this  metal  and  its  separation  from 
manganese,  iron,  nickel,  and  cobalt,  suggested  by  Mr.  L.  Schneider. 
Messrs.  Krutwig  and  Cocheteux  confirm  Zimmermann*s  observation 
respecting  the  value  of  manganese  sulphate  for  counteracting  the 
injurious  influence  of  hydrochloric  acid  in  the  titration  of  iron  by 
means  of  permanganate.     The  estimation  of  the  same  metal  by 
potassium  bichromate  is  found  by  Dr.  E.  B.  Schmidt  to  suffer  in 
accuracy  through  the  application  of  zinc  as  a  reducing  agent.     The 
well  known  delicacy  of  the  reaction  between  hsBmatoxylin  and  such 
uietals  as  lead,  copper,  and  iron  is  shown  by  Mr.  A.  W.  Weddell 
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to  afford  a  rmdj  means  for  the  detection  of  metallic  impurities  in 
potable  water.  M.  Onymid,  ft^ailing  himself  of  hssmatoxjlin  as  an 
indicator  in  alkalimetry,  proposes  to  employ  boric  acid  in  the  place 
of  snlphnric  acid  as  a  standard  readily  procured  in  a  state  of  parity, 
and  by  which  it  is  easy  to  prepare  a  strictly  normal  sulphuric  acid. 
With  this  indicator  the  difference  between  strong  and  weak  acids 
disappears,  boric  acid  producing  as  decided  a  change  of  colour 
as  sulphuric.  The  relative  value  of  litmus,  rosolic  acid,  methyl 
orange,  phenacetolin,  and  phenolphthalein  in  the  titration  of  the 
alkalies  and  alkaline  earths,  and  their  acid  and  basic  salts,  has  been 
studied  by  Mr.  R.  T.  Thomson,  who  gives  a  tabulated  summary  of 
his  results. 

The  analysis  of  mixtures  of  chlorides,  bromides,  and  iodides  forms 
the  subject  of  a  number  of  researches  which  cannot  fail  to  be  inter- 
esting to  the  readers  of  this  volume ;  but  space  does  not  permit  us 
to  deal  with  so  large  a  subject  in  this  place.  M.  Longi  points  out 
that  the  nsual  mode  of  separating  hydrocyanic  acid  in  forensic  in- 
vestigations, by  distillation  with  tartaric  acid,  does  not  afford  a 
satisfactory  distinction  between  poisonous  cyanides  and  harmless 
ferrocyanides  and  similar  compounds,  and  pleads  in  favour  of  Jac- 
quemin's  or  Barfoed's  process  for  liberating  the  hydrocyanic  acid. 
A  new  and  very  delicate  test  for  sulphuretted  hydrogen,  suggested 
by  Dr.  E.  Fischer,  is  based  on  the  formation  of  methylene  blue. 
New  methods  for  the  estimation  of  nitric  and  nitrous  acids  will  also 
be  found  in  this  volume.  A  critical  examination  of  the  various 
modes  of  employing  permanganate  for  the  estimation,  of  nitro- 
genous matter  in  potable  water  induces  Mr.  A.  B.  Leeds  to  declare 
in  favour  of  the  operation  being  conducted  at  a  boiling  heat  and 
in  the  presence  of  sulphuric  acid,  according  to  the  Kiibel-Tiemann 
method. 

Mr.  S.  Young  shows  that  potassium  cyanide  may  be  used  as  a 
delicate  and  distinctive  test  for  gallic  acid,  which  has  the  advantage 
of  not  being  affected  by  the  presence  of  tannin.  The  reaction 
between  potassium  cyanide  and  picric  acid  serves  as  the  basis  of  a 
colorimetric  process  suggested  by  Mr.  G.  Christel  for  the  estima- 
tion of  the  latter.  The  determination  of  phenol  in  creasote  oils  by 
Koppeschaar's  method  is  shown  by  Dr.  Kleinert  to  be  liable  to  give 
very  fallacious  results.  Prof.  J.  F.  Fykmann  describes  a  new  colour 
reaction  for  thymol,  by  means  of  which  this  substance  may  be  recog- 
nised and  distinguished  from  phenol,  as  well  as  from  menthol, 
camphol,  and  borneul. 

The  well-known  ferrocyanide  test  for  quinine  ha.s  been  experi- 
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inented  with  by  Dr.  A..  Vogel  with  the  result  of  demonstrating 
that  bromine  water  is  better  suited  for  this  reaction  than  chlorine 
water,  and  that  the  ammonium  carbonate  usually  added  after  the 
ferrocyanide,  may  be  advantageously  replaced  by  sodium  phos]f>hate 
or  borax.  Dr.  Geissler  reports  unfavourably  on  the  official  test  of 
the  German  Pharmacopoeia  for  estimating  the  percentage  of  mor- 
phine in  opium,  pointing  out  that  the  separation  of  the  alkaloid  is 
incomplete,  and  that  the  results  are  not  uniform.  A  research  on 
morphine  by  Mr.  E.  Scheibe  deals  with  the  separation  of  this  alka- 
loid in  forensic  investigations.  A  study  of  the  behaviour  of  atropine 
towards  mercuric  chloride,  by  Mr.  A.  W.  Gerrard,  has  led  to  the 
discovery  of  a  new  reaction  and  test  for  this  base.  Vanadium  suU 
phate  and  ammonium  vanadate  have  been  used  by  Mr.  K.  F.  Man. 
delin  with  success  as  reagents  for  alkaloids,  and  especially  for  the 
detection  of  strychnine. 

Mr.  C.  0*Sullivan  has  devised  a  practical  and  exact  method  for 
the  estimation  of  starch  in  cereals,  consisting  in  the  successive 
washing  of  the  ground  grain  with  ether,  rectified  spirit,  and  warm 
water,  the  gelatinization  of  the  washed  residue  with  boiling  water, 
the  subsequent  conversion  of  the  starch  by  means  of  diastase  into 
dextrin  and  maltose,  and  the  estimation  of  these  two  products. 
Mr.  L.  Reed  publishes  a  colorimetric  process  for  the  determination 
of  gluten  in  flour,  which  is  based  on  the  production  of  a  yellow 
nitro-compound  by  the  action  of  nitric  acid  on  albuminoids.  Pro- 
cesses for  the  analysis  of  wine,  milk,  fats,  oils,  and  a  number  of  tech- 
nical products  will  also  be  found  among  the  analytical  methods 
described  in  this  volume. 

The  contributions  to  physiological  chemistry  occupying  a  place  in 
this  work  will  be  found  to  comprise  abstracts  of  articles  on  urea, 
uric  acid,  tyrosine,  paraxanthine,  creatinine,  albuminoids,  peptone 
and  peptic  digestion. 

Of  the  remedies  introduced  or  proposed  during  the  year,  the  ma- 
jority have  already  met  with  previous  notices.  The  Indian  drug 
known  by  the  name  of  Gulancha,  consisting  of  the  roots  and  stems 
of  Tinospora  cordifolia,  is  now  re-introduced  to  the  notice  of  the 
profession  as  a  tonic,  antiperiodic,  and  diuretic.  Geum  albtim  is 
recommended  by  Dr.  W.  A.  Spurgeon  as  a  valuable  anti-emetic, 
relieving  gastric  irritation  and  headache.  Tradescantia  erecta,  a 
Mexican  plant  now  cultivated  at  Versailles,  is  reported  to  possess 
very  valuable  styptic  properties.  Pallllo,  another  Mexican  remedy, 
is  referred  to  Croton  morifolhis.  Its  leaves  are  used  in  the  form  of 
a  tincture  as  a  stomachic  and  for  the  relief  of  neuralgia,  while  the 
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fatty  oil  expressed  from  its  seeds  is  sfcated  to  possess  strong  purga- 
tive properties.  Dr.  Campardon  reports  very  favourably  on  the 
action  of  the  leaves  of  Lythrum  Salicaria,  in  acute  and  chronic  in- 
flammation of  the  gastro-intestinal  mucous  membrane,  and  attributes 
its  effects  to  the  tannin  and  mucilage  contained  in  it.  The  reputed 
value  of  Goiivallaria  majalls  as  a  substitute  for  digitalis  in  cardiac 
affections  receives  further  confirmation  from  a  number  of  trials  by 
Dr.  W.  S.  Gottheil,  who  also  states  in  its  favour  that  it  does  not 
produce  cumulative  effects.  The  fruit  of  Sizygium  Jambolanunif  an 
East  Indian  plant  belonging  to  the  order  MyrtacecB,  is  coming  into 
&,vour  as  a  remedy  for  diabetes.  Hazigne,  a  Malagasy  plant  enjoy- 
ing considerable  reputation  among  the  natives  as  a  remedy  for  skin 
diseases,  is  referred  by  M.  Bail! on  to  Symphonia  fasciculata,  belong- 
ing to  the  order  Guttifera,  ^he  parts  used  are  the  oil  obtained 
from  the  fruit  and  a  resin  exuding  from  the  stem.  An  exami- 
nation made  by  Prof.  Thiselton  Dyer,  of  authentic  fruit-bearing 
specimens  of  the  waras-yielding  plant,  affords  definite  proof  of 
it  being  really  that  described  by  J.  B.  Baker,  in  the  "  Flora  of 
Tropical  Africa,"  as  Flemingia  rhodocat-pa,  which,  according  to 
Prof.  Oliver  is  identical  with  Flemingia  Grahamiana,  growing 
in  Southern  India.  The  bark  known  as  "China  bicolorata"  or 
"Tecamez  bark"  is  attributed  by  Mr.  Hodgkin  to  a  species  of 
Remijia,  which  he  names  B.  hicolorata. 

The  great  variation  in  quality  and  activity  of  commercial  speci- 
mens of  aconite  root  has  induced  Dr.  E.  B.  Squibb  to  suggest  a 
simple  test  which  may  be  readily  applied  to  any  suspected  piece. 
A  very  thin  slice,  weighing  about  a  centigram,  cut  across  from  the 
middle  of  the  root,  is  approximately  divided  into  ten  equal  parts, 
representing  about  a  milligram  each.  One  of  such  pieces,  taken 
between  the  front  teeth  and  chewed  in  contact  with  the  tip  of  the 
tongue,  with  saliva  enough  to  wet  it,  for  about  one  minute,  should 
give  the  aconite  impression,  not  strongly,  and  not  amounting  to 
tingling,  but  yet  a  distinct  impression,  which,  when  experienced  a 
few  times,  will  always  be  recognised.  A  report  on  English  rhubarbs, 
presented  by  Mr.  W.  Elbome  to  the  British  Pharmaceutical  Con- 
ference, shows  among  many  other  points  of  interest,  that  this  drug  as 
now  met  with  in  commerce  consists  no  longer  exclusively  of  the  roots 
of  Rheum  rJiapoiiticum,  but  contains  a  fair  proportion  of  those  of 
R.  officinale,  Mr.  A.  W.  Gerrard  has  concluded  his  researches  on  the 
alkaloidal  value  of  wild  and  cultivated  belladonna,  and  reports  that 
thoughjthe  wild  plant  is  in  general  slightly  richer  in  alkaloid  than 
the  cultivated,  the  latter  appears  to  him  preferable  for  pharmaceuti- 
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cal  preparations,  on  acconat  of  its  greater  uniformity.  He  finds  the 
largest  proportion  of  alkaloid  in  the  leaf,  and  the  next  largest  in  the 
root,  while  frait  and  stem  follow  in  order  after  these.  His  sugges- 
tion that  the  leaf  should  therefore  supersede  the  root  in  medicine  is 
not  regarded  with  the  same  favour  by  Professor  Redwood,  who  con- 
siders the  leaves  more  liable  to  deterioration  than  the  root.  For 
the  assay  of  belladonna  root,  Messrs.  W.  R.  Dnnstan  and  F.  Ransom 
recommend  a  new  process,  in  which  a  mixture  of  equal  volumes 
of  chloroform  and  absolute  alcohol  is  used  as  the  menstruum  for 
exhaustion. 

In  an  interesting  paper  on  the  pharmacy  of  linseed,  Mr.  T. 
Greenish  expresses  his  strong  objection  to  the  use  of  linseed  cake 
as  a  source  of  the  official  meal,  and  pleads  in  favour  of  linseed 
rich  in  farina  and  free  from  weed  seeds,  crushed  lightly  between 
iron  rollers  without  expressing  any  oil,  and  with  about  20  per  cent, 
of  the  husk  removed,  to  make  it  approximate  more  closely  to  a 
meal.  His  reasons  for  this  recommendation  will  be  found  fully 
explained  in  his  paper. 

Chemical  research  has  again  been  extended  to  a  considerable 
number  of  vegetable  drugs.  Dr.  0.  Schmiedebarg  has  isolated  two 
active  principles  from  the  root  of  Apocynum  cannabinum,  which  he 
proposes  to  name  apocynin  and  apocynein,  Andromedotoxin,  the 
poisonous  principle  isolated  some  time  ago  by  Prof.  Plugge  from 
Andromeda  Japonica,  is  now  shown  by  him  to  occur  also  in  Andro- 
meda polifoUa,  which  grows  wild  in  some  parts  of  Germany.  Arte^ 
misia  Ahrotanum  has  yielded  to  M.  Craveri  a  crystallizable  alkaloid, 
named  by  him  abrotine,  possessing  antipyretic  and  antiseptic  pro- 
perties. Boldoa  fragrans  is  found  by  M.  Gbapoteaut  to  contain  a 
glucoside  of  the  formula  C39  Hgg  Og,  besides  the  feebly  alkaline  prin- 
ciple termed  holdine,  Alkaloidal  principles  have  also  been  isolated 
from  the  stem  and  root  of  Franciscea  unijiora^  an  American  drug 
known  as  manaca,  or  vegetable  mercury,  and  from  Jambu  Assn,  a 
Brazilian  drug  of  unascertained  botanical  origin.  M.  Naudin  has 
obtained  two  crystallizable  bodies  from  chamomile  flowers,  one  of 
which  has  been  eiuimined  by  him  and  named  anthemen.  Prof.  Att- 
field  shows  that  sugar  is  a  normal  constituent  of  tobacco,  occumng 
in  it  in  proportions  varying  from  mere  traces  up  to  ten  per  cent. 
A  portion  of  this  appears  to  be  a  kind  of  saccharine  matter  peculiar 
to  tobacco,  and  this  he  distinguishes  by  the  name  "  tobacco-sugar." 
In  a  paper  on  Alpina  officinarum,  communicated  to  the  British 
Pharmaceutical  Conference,  Dr.  Thresh  announces  the  isolation 
from  the  rhizome  of  this  plant  of  an  active  pungent  principle,  which 
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he  has  named  galangol ;  while  in  another  commanication  read  at  the 
same  meeting,  he  deals  with  certain  points  of  resemblance  betweea 
this  body  and  the  pungent  principles  ginger,  capsicum,  and  grains 
of  paradise.  Dr.  H.  Senier  has  continued  his  researches  on  croton 
oil,  and  now  reports  that  the  purgative  properties  of  this  oil 
reside  entirely  in  the  portion  insoluble  in  alcohol,  and  that  this  por- 
tion is  likely  to  become  a  valuable  medicinal  agent,  especially  as  it 
is  quite  free  from  vesicating  effects.  It  will  be  remembered  from 
his  previous  results  that  the  vesicating  principle  of  the  oil  is  con- 
fined to  the  portion  soluble  in  alcohol. 

In  order  to  prevent  an  undue  extension  of  this  introductory  chap- 
ter, we  must  refrain  from  noticing  or  even  enumerating  a  great 
number  of  other  drugs  not  yet  alluded  to,  which  have  also  formed 
subjects  of  chemical,  microscopical,  or  pharmaceutical  research,  and 
have  found  a  place  in  this  volume. 

The  past  year's  literature  of  drug  adulteration  and  the  method  of 
its  detection  will  be  found  to  comprise  reports  on  saffron,  conium, 
chiretta,  Peruvian  balsam,  copaiba,  almond  oil,  olive  oil,  beeswax, 
oil  of  chamomile,  and  essential  oils  in  general. 

Prof.  Redwood  publishes  the  details  of  an  improved  process  of 
preparing  liquid  extract  of  cinchona  bark,  having  for  its  object  the 
production  of  a  preparation  of  definite  and  uniform  alkaloidal 
strength,  coupled  with  a  practically  complete  exhaustion  of  the 
bark.  He  uses  the  bark  of  Cinchona  succiruhra,  and  employs  water 
acidified  with  hydrochloric  acid,  as  the  menstruum  for  extraction. 
The  process  includes  an  estimation  of  the  total  alkaloids,  and  is 
otherwise  so  conducted  that  the  final  product  will  form  a  clear  mix- 
ture when  diluted  with  water.  With  reference  to  this  process,  Mr. 
J.  Cownley  states  that  in  his  hands  it  has  failed  to  effect  a  perfectly 
complete  extraction  of  the  alkaloids  from  the  bark,  and  that  he 
finds  the  relative  proportions  of  the  individual  alkaloids  somewhat 
different  from  those  contained  in  the  bark  operated  upon.  Direc- 
tions for  the  preparation  of  extract  and  tincture  of  nux-vomica  of 
definite  alkaloidal  strength,  and  containing  the  whole  of  the  alka- 
loids of  the  seeds  employed  in  the  process,  are  given  by  Messrs. 
Dunstan  and  Short,  and  are  based  on  the  results  of  their  researches 
on  the  chemistry  of  this  drug.  In  the  case  of  these  two  prepara- 
tions, and  that  of  Prof.  Redwood's  extract  of  cinchona  just  alluded 
to,  pharmacists  will  thus  find  themselves  brought  face  to  face 
with  a  new  departure  aiming  at  the  standardizing  of  such  prepara- 
tions as  tinctures  and  extracts  containing  powerful  alkaloids ;  and 
we  cannot  but  agree  with  the  words  of  caution,  uttered  by  Messrs. 
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G.  F.  Scbacbt  and  D.  B.  Dott,  against  travelling  too  fast  in  this 
direction  without  a  more  perfect  knowledge  of  the  resulting  advan- 
tages or  disadvantages. 

The  very  unsatisfactory  nature  of  such  preparations  as  '^  Pilula 
Hydrargyri,"  "Hydrargyrum  cum  Greta,"  and  "  Unguentum 
Hydrargyri,"  is  forcibly  brought  to  light  by  Messrs.  Maben  and 
Deohan  in  their  communication  on  this  subject  to  the  British 
Pharmaceutical  Gonference ;  bat  it  is  difficult  to  see  how  anything 
like  permanency  in  these  preparations  can  be  attained. 

The  observations  made  by  Mr.  J.  Williams  on  the  products  ob- 
tained  duriog  the  preparation  of  specimens  of  colourless  and  anhy- 
drous essential  oils,  afford  valuable  indications  of  the  direction  in 
which  improvements  in  the  distillation  of  such  oils  may  be  effected 
in  order  to  obtain  products  of  the  finest  quality. 

We  conclude  this  chapter  by  inviting  the  reader's  attention  to 
the  interesting  reports  on  spiritus  eBtheris  nitrosi,  by  Messrs.  W.  H. 
Symons,  P.  McEwan,  and  D.  B.  Dott ;  on  the  purification  of  lard 
by  Prof.  Redwood  and  Mr.  W.  Willmott ;  and  on  the  use  of  petro- 
latum in  the  officinal  ointments  by  Prof.  Remington. 
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PART  I. 

CHEMISTRY. 

Purification  of  Hydrochloric  Acid.  E.  Bensemann.  (^Archie 
der  Pliarm.  [3],  xxi.  291.)  Hydrochloric  acid  may  be  entirely  freed 
from  arsenic  by  dilating  it  with  water,  adding  potassium  chlorate 
ia  small  quantity,  aud  warming  the  liquid.  The  acid  which  thus 
distils  over  contains  free  chlorine,  but  not  a  trace  of  arsenic. 

Occurrence  of  Selenium  in  Hydrochloric  Acid,  and  its  Influence 
on  Beinsch's  Test.  Dr.  Drink  water .  (Analyst,  December,  1883.) 
Selenium  present  in  sulphuric  acid  passes  over  into  the  hydro- 
chloric acid  made  with  the  latter.  On  boiling  a  piece  of  pure  copper 
foil  with  this  impure  hydrochloric  acid,  a  deposit  was  obtained 
which  resembled  in  all  outward  appearance  the  arsenical  deposit 
obtained  in  a  similar  manner  in  £einsch*s  test.  This,  when  heated 
in  a  dry  test  tube,  yielded  a  sublimate  of  a  distinct  crystalline 
structure,  which  differed  however  from  an  arsenical  deposit  both  in 
the  form  of  the  crystals  and  in  its  colour.  The  sublimate  dissolved 
in  concentrated  sulphuric  acid  with  the  characteristic  greenish 
brown  colour,  and  was  precipitated  in  red  flakes  on  the  addition  of 
water. 

Bemembering  that  selenium  is  not  such  an  uncommon  impurity 
in  sulphuric  acid,  and  seeing  the  ease  with  which  it  is  transferred 
to  the  hydrochloric  acid,  it  becomes  an  important  factor  in  using 
Reinsch's  process  for  medico-legal  purposes. 

Preparation  of  Hydrobromic  Acid.  W,  Griining.  (Archiv 
der  Pharm,y  August,  1883.)  The  author  decomposes  bromide  of 
sodium  or  potassium  with  phosphoric  acid  of  1'304  sp.  gr.  at  a 
boiling  heat.     The  hydrobromic  acid  distils  over. 
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Fonnation  of  Nitrous  Acid  in  the  Evaporation  of  Water.  A. 
Scheurer-Kestner.  (Bull,  de  la  Soc.  Chim.  [2],  xzxix.  289.) 
Warington  recently  called  attention  to  the  formation  of  nitrons 
acid  in  the  evaporation  of  water.  The  author  shows  that  this 
observation  was  made  a  long  time  ago  bj  Schoenbein,  who  described 
an  experiment  in  which  a  piece  of  filter  paper  is  cut  into  two  parts, 
one  of  which  is  moistened  with  pnre  water  and  afterwards  allowed 
to  dry.  This  part  of  the  paper  will  now  give  a  distinct  reaction  for 
nitrous  acid,  while  the  other  half  will  not. 

Preparation  of  Phosphoric  Acid  by  the  Oxidation  of  Phosphorus 
with  Air  m  Presence  of  Moisture.  W.  T.  Wenzell.  (Joum. 
Chem.  Soc,  from  Pharm.  Joum.^  3rd  series,  xiv.  24-26.)  Some 
years  back  Mohr  suggested  that  phosphoric  acid  could  be  prepared 
by  the  oxidation  of  phosphorus  with  moist  air,  and  effected  it 
by  placing  sticks  of  phosphorus  in  glass  tubes  contracted  at  one 
end,  several  of  these  tubes  being  placed  in  a  funnel,  the  end  of 
which  dipped  into  a  flask  of  water.  Doebereiner,  with  the  same 
object  in  view,  filled  a  flat  porcelain  dish  to  the  depth  of  an  inch 
with  powdered  glass,  which  was  nearly  covered  with  water,  sticks 
of  phosphorus  being  laid  on  the  wet  glass,  so  as  not  to  touch  one 
another,  and  the  whole  covered  with  a  bell  jar.  These  processes 
are  not  only  impracticable  but  dangerous,  on  account  of  there  being 
no  arrangement  for  regulating  the  air  supply.  The  author  now 
sugg^ts  the  use  of  infusion  jars  for  this  purpose;  the  sticks  of 
phosphorus  are  laid  on  the  diaphragm,  and  sufficient  water  is 
poured  on  to  leave  half  the  diameter  of  the  sticks  exposed.  The 
lip  of  the  jar  is  closed  with  an  india-rubber  stopper,  whilst  the  top 
of  the  jar,  which  is  gronnd  even  and  smooth,  is  covered  with  a 
porous  disc  of  plaster  of  Paris,  which  regulates  the  air  supply. 
The  phosphorus  soon  begins  to  oxidize,  and  after  a  week  disappears 
to  the  surface  of  the  water ;  the  acid  liqnid  is  poured  off,  so  as  to 
expose  more  phosphorus,  and  the  operation  is  continued  until  all 
the  phosphorus  is  oxidized.  For  large  quantities,  the  author  pro- 
poses the  use  of  shallow  glazed  pottery  trays,  which  can  be  covered 
with  a  plaster  of  Paris  tile,  the  phosphorus  being  arranged  on  cross 
bars,  and  the  liquid  run  out  by  means  of  a  tube  let  in  at  the  side. 
Lead  does  not  answer,  on  account  of  lead  phosphate  being  formed. 

The  products  of  the  oxidation  are  phosphoric  acid  in  largest  pro> 
portion,  next  phosphorous  acid,  ozone^  and  hydrogen  peroxide  in 
molecular  proportions  ;  and  besides  these,  ammonium  nitrate  and 
arsenic  acid  are  present  in  the  final  product.  The  ozone,  hydrogen 
peroxide,  and  ammonium  nitrate  are  the  products  of  the  oxidation 
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due,  as  the  author  suggests,  to  atomic  oxygen,  which  is  set  free  by 
the  breaking  up  of  the  ordinary  oxygen  molecule  to  supply  the 
phosphorus  atoms  with  the  uneven  number  of  oxygon  atoms  re- 
quired to  form  phosphoric  and  phosphorous  anhydrides.  The 
porous  cover  to  the  apparatus  not  only  permits  the  gradual  admis- 
sion of  air,  but  also  dialyses  the  ozone  from  the  hydrogen  peroxide  : 
the  former  diffuses  through  and  can  be  recognised  by  the  odour  and 
by  test  paper,  whilst  the  latter  remains  within  the  apparatus,  form- 
ing the  white  vapour  which  is  present  during  the  oxidation.  It 
runs  into  the  liquid,  and  of  course  takes  part  in  the  oxidation ;  its 
presence  is  rendered  evident  by  agitating  some  of  the  liquid  with 
chromic  acid  and  ether,  etc. 

The  arsenic  acid  is  got  rid  of  by  heating  for  a  short  time  at  160^, 
when  it  is  completely  precipitated  as  metallic  arsenic  ;  at  170°  and 
above,  the  phosphorous  acid  is  decomposed  into  phosphoric  acid 
and  spontaneously  inflammable  hydrogen  phosphide.  The  next 
operation  is  the  conversion  of  the  phosphorous  acid  into  phosphoric : 
the  acid  solution  is  heated  to  about  130%  a  small  quantity  is  re- 
served, the  remainder  is  treated  with  nitric  acid  until  no  more 
nitrous  fumes  are  formed,  and  the  excess  of  nitric  acid  is  got  rid  of 
by  adding  the  reserved  portion  of  the  acid  solution.  During  this 
operation,  nitric  oxide  is  produced  and  acts  as  a  carrier  of  oxygen,  as 
it  does  in  the  sulphuric  acid  chambers,  and  thus  economises  the  nitric 
acid ;  it  is  therefore  advisable  to  add  the  nitric  acid  gradually,  so  as 
to  avoid  the  escape  of  the  nitrous  fumes.     The  process  is  tedious. 

Seduction  of  Nitrates  by  Ferments.  A.  Springer.  (Amer. 
Chem.  Journ,^  March,  1883.)  The  author  has  noticed  that  when 
fermentation  goes  on  in  the  presence  of  nitrates,  a  reduction  of 
the  latter  takes  place  with  evolution  of  nitric  oxide.  Infusions  of 
parts  of  the  tobacco  plant  were  induced  to  ferment  in  four  different 
ways,  and  not  only  the  nitrates  originally  present  were  reduced,  but 
also  considerable  quantities  that  were  afterwards  added.  All  the 
ferments  contained  one  special  organism,  to  the  action  of  which  the 
author  thinks  the  reduction  of  the  nitrates  is  due.  It  closely  re- 
sembles the  butyric  ferment,  being  composed  of  small  cylindrical  rods 
with  rounded  extremities.  Phenol  appears  to  have  no  appreciable 
effect  upon  it.  The  conditions  most  favourable  for  its  development 
are  a  temperature  of  35-40^  C.  and  the  presence  of  much  water. 

Hyponitrites.  E.  Divers  and  T.  Haga.  (From  a  paper  read 
before  the  Chemical  Society,  January  17th,  1884.)  In  this  paper 
the  authors  resume  an  investigation  commenced  by  Divers  in 
1871.      They    criticise  especially    the   results  and  conclusions  of 
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Bertbelot  and  Ogier,  who  g^ve  to  silver  hyponitrite  the  formula 
Ag^  N4  O5.  These  chemists  do  not  seem  to  have  thought  that 
an  acid  of  such  a  strange  constitution  as  H4N4O5  might  be 
a  mixture  of  hyponitrite,  having  Diver's  constitution  (H  N  O) 
mixed  with  nitrite  and  nitrate.  The  authors  of  the  present  paper 
have  made  many  experiments  purifying  the  hyponitrite  in  various 
ways.  The  final  experiment  consisted  in  dissolving  the  hyponitrite 
in  nitric  acid,  precipitating  with  sodium  carbonate,  washing  with 
water,  acetic  acid,  and  again  with  water ;  all  the  operations  being 
performed  in  an  atmosphere  of  carbonic  acid.  This  resolution  and 
reprecipitation  was  performed  several  times.  The  product  was 
finally  dried  in  an  atmosphere  of  carbonic  acid  over  sulphuric  acid. 
The  salt  gave  77*69  per  cent,  of  silver ;  Ag  N  0  contains  78*3  per 
cent.  The  constitution  of  the  salt  is  therefore  AgNO.  The 
authors  have  hitherto  failed  to  prepare  hyponitrites  either  by 
Menke's  method,  heating  potassium  nitrate  with  iron  filing^,  or 
by  Zom's  process  of  using  ferrous  hydrate  as  the  reducing  agent. 

The  Specific  Gravity  of  Concentrated  Snlphnric  Acid.  G. 
Lnnge  and  P.  Naef.  (Die  Chem.  Industrie^  1883,  37;  New 
Bemedies,  August,  1883.)  The  authors  have  made  a  renewed  in- 
vestigation of  this  subject,  under  observance  of  all  precautions 
and  corrections  insuring  a  reliable  result. 

The  authors  find  that  Kolb's  figures  coincide,  below  90  per  cent., 
with  the  values  found  by  themselves  so  closely  that  they  may  be 
regarded  as  practically  correct.  Two  observations  were,  however, 
made  which  are  of  importance.  Kolb  states  that  he  succeeded, 
by  careful  repeated  distillation,  in  obtaining  an  acid  containing 
99*72  per  cent,  of  sulphuric  anhydride.  No  other  chemist  had, 
before  him,  succeeded  in  this,  and  even  the  authors  could  not  ob- 
tain, by  the  most  careful  evaporation  in  vacuo,  a  stronger  acid 
(as  residue)  than  98*57  per  cent.  Further,  it  was  shown  that  the 
specific  gravity  of  the  latter  acid  (98*57  per  cent),  as  obtained  by 
evaporation,  agreed  almost  absolutely  (within  0*0003)  with  an  acid 
prepared  by  mixing  the  calculated  quantity  of  anhydrous  sulphuric 
acid  with  a  somewhat  weaker  acid ;  and  that  an  acid  of  the  latter 
kind  (that  is,  one  containing  an  excess  of  S  O3),  as  well  as  an  acid 
approaching  100  per  cent.,  has  a  lower  specific  gravity  than  a  some- 
what  weaker  acid,  which  observation  confirms  similar  ones  already 
made  by  F.  and  W.  Kohlrausch. 

The  utility  of  Kolb*8  table  being  somewhat  impaired  by  the 
absence  of  any  data  for  the  strongest  sulphuric  acid,  the  authors 
have  now  filled  up  the  gap  by  the  construction  of  the  following 
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table,  the  last  colamn  of  which  gives  the  specific  gravity  and 
degrees  by  Baame*s  scale  of  a  commercial  acid  made  at  XJetikoD, 
on  the  Lake  of  Zurich  : — 


Table  of  Percentage  and  Specific  Gravity  of  the  Strongest  Sulphuric 
Acid  at  15°  G,  (59**  F.)^  reduced  to  Water  at  4°  G,  and  a  Vacuum. 


Pure  Acid. 

Commercial  Aciil  (Uetikon). 

Percentage 

H,80,. 

Spec.  Grav. 

Spec.  Grav. 

Bti\im6, 

90 

1-8185 

1-8202 

65-r 

•90-20 

1-8195 

... 

... 

*90-29 

•  •  • 

1-8219 

•  •• 

91 

1-8241 

1-8254 

65-4 

•91-18 

1-8271 

..• 

•  •  • 

92 

1-8294 

1-8306 

65-6 

•92-83 

1-8334 

•  •  • 

.•• 

93 

1-8339 

1-8346 

66-8 

94 

1-8372 

1-8374 

65-9 

•94-09 

••• 

1-8375 

•  •• 

•94-84 

1-8387 

•  •• 

•  •• 

95 

1-8390 

1-8397 

66 

•95-26 

•  •  • 

1-8404 

66 

•95-97 

1-8406 

•••                                \                               •  • « 

96 

1-8406 

1 
•  ••                                                               •  •  • 

97 

1-8410 

1 
•  •  •                               j                               •  ■  • 

*97-70 

1-8413 

•  •• 

•  •* 

97-75 

•  •  • 

1-8464 

CG-2 

98 

1-8412 

•  •• 

•  •  • 

*98-39 

1-8406 

•  •  • 

•  •  • 

•98-66 

1-8409 

•  ••                                                               •  •• 

99 

1-8403 

1 
•  •  •                                                               •  *  • 

•99-47 

1-8395 

•  ••                                                              • •  • 

•100 

1-8384 

• ••                                                              t • * 

Below  90  per  cent.,  Kolb*8  table  may  be  used  unhesitatingly  for 
commercial  acids. 

Action  of  Carbonic  Oxide  on  Steam.  L.  Maquenne.  {Bull,  de 
la  Soc.  Ghim.  [2],  xxxix.  308-9.)  This  action  is  regarded  by  the 
author  as  resulting  in  the  formation  of  carbonic  anhydride  and 
hydrogen,  partly  on  the  strength  of  thermo-chemical  data,  and 
partly  on  that  of  the  observed  formation  of  C  O3  in  the  decomposi- 
tion of  formic  acid  by  electricity.  The  proportion  of  carbonic 
anhydride  increases  with  the  time  of  action. 

Conversion  of  Carbonic  Oxide  into  Carbonic  Anhydride  by  Nascent 
Ox^en.     A.  B.  Leeds.     {GJiemical  News,  xlviii.  25.)     The  author 

*  These  figures  were  directly  determined ;  the  others  by  graphic  interpola- 
tion. 
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R&ss  to  vivkx  vIdcIi  Ittre  been  poi^sbed  in  fci4HKgi  o£  aad 
tbfr  UKOTf  toat  eaHuBie  <nide  is  cccLTcrted  into  caHxKic  akjdn^ 
dz'rizegiuk  oxidattkn  ol  piiospi«orsu  in  moittair;  lie  tkea  praeeed» 
V/  CdstCTu^  the  fitftt  icpetaaoQ  of  his  origia^  iarest^miifXi  in  sap- 
per: of  tub  thiKfrj,  Sdda  of  pbospboms  -wen  pot  iaso  m  lHr]ge» 
C^u^boccosoed  boUle,  fitted  with  a  well  groimd  isopper,  filled  vixh 
viU^T  free  from  air  sad  carbonic  aahjdiide,  and  xnTerted  in  » 
ps^^matlc  troogii.  Well  washed  carbonic  oxide  and  air,  in  eqnal 
roUunest,  were  sow  introduced,  anffirient  wmter  betog  left  in  the 
IfAile  to  partiallj  eorer  the  pbosphoms.  The  ssiopper  was 
pa:  in  wLiie  the  neck  of  the  bottle  was  sdll  nnder  wnser;  the 
boitle  wa»  then  rerer^d,  and  kept  at  a  temperatnre  of  24'.  After 
fix  dajs  the  gaaeona  mixture  was  withdrawn  from  the  bottle ;  and 
the  ghu»  hiopper  being  replaced  bj  a  cork  satnrated  with  paraffin, 
atid  fitted  with  the  ncccaauj  tabes,  the  bottle  was  immediatdy 
UireTted  in  a  mercnrj  troogh,  and  a  little  mercnzj  allowed  to  enter 
in  order  to  corer  the  cork.  The  tabes  were  respectirely  connected 
with  an  aiiplrator  and  an  air  snpplj  free  from  carbonic  anhydride; 
azid  the  iiwniDg  gas  was  passed  through  baryta- water  and  potassium 
iodide  solution.  The  baryta- water  soon  became  turbid,  and  was 
sabMrqueutlj  tested  in  a  carbonic  anhydride  apparatus,  when  the 
potash  hnlYM  in  connection  therewith  had  increased  0*0155  gram 
after  the  decomposition.  The  tube  passing  into  the  barium  hydrate 
became  incrosted  ;  the  incrustation  when  treated  with  acid  CTolved 
carbonic  anhydride.  There  was  no  iodine  set  free  in  the  potassium 
iodide  solution,  and  therefore  no  ozone  could  have  been  present. 
The  author  considers,  therefore,  that  the  above  statement  is  now 
establLshed  by  a  rigid  quantitative  and  qualitative  analysis. 

Kote  on  the  Preparation  of  Harsh  Gas.  J.  H.  Gladstone  and 
A.  Tribe.  (Pliarm.  Joum.,  3rd  series,  xiv.  792.)  The  authors 
described  two  reactions,  in  which  marsh  gas  was  produced  firee 
from  other  hydrocarbons  by  the  action  of  the  copper-zuic  couple 
on  methyl  iodide  in  the  presence  of  water  or  alcohol.  The  loss  of 
methyl  iodide  was,  however,  considerable,  varying  from  23  per  cent, 
to  o^er  oO  per  cent.  In  the  present  note  the  authors  describe  a 
Klight  modification  of  the  apparatus,  by  means  of  which  this  loss 
oan  be  prevented.  About  600  grams  of  thinly  granulated  zinc  are 
immersed  in  a  2  per  cent,  solution  of  copper  sulphate  imtil  the  latter 
is  decolorized.  The  copper-zinc  couple  is  washed  with  water  and 
finally  with  alcohol ;  it  is  introduced  into  a  flask,  the  mouth  of  which 
is  closed  by  a  doubly  perforated  cork.  Through  the  cork  pass  the 
end  of  a  Ktoppered  funnel  containing  the  methyl  iodide,  and  the 
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end  of  an  npright  ifride  glass  tube,  12''  long  and  1"  in  internal  dia- 
meter,  filled  with  the  copper-zinc  conple.  The  upper  end  of  this  tube 
is  also  closed  by  a  doubly  perforated  cork,  into  which  fit  a  deliyery 
tube  and  the  end  of  a  stoppered  funnel  containing  alcohol.  This 
upright  tube  serves  the  double  purpose  of  a  copper- zinc  scrubber 
and  an  inverted  condenser.  A  mixture  of  20  c.c.  of  alcohol  and  20  c.c. 
of  methyl  iodide  being  allowed  to  run  into  the  flask,  a  steady  evolution 
of  marsh  gas  proceeds ;  the  first  litre  was  evolved  in  eight  minutes, 
7,053  c.c.  were  obtained,  the  theoretical  yield  being  7,100  c.c.  The 
reaction  can  be  much  expedited  by  gently  heating  the  flask. 

Purification  of  Sulphuretted  Hydrogen  for  Forensic  Investiga- 
tions. W.  Lenz.  (Ftojsi  Zeiischr,  fiir  analyt,  Chem.)  The  author 
uses  for  this  purpose  a  series  of  four  washing  bottles,  set  in  a 
square  upon  a  thick  plate  of  iron,  and  heated  during  the  experiment 
to  60-70°.  Each  of  the  bottles  contains  about  22  c.c.  of  liquid :  that 
in  the  flrst  is  a  mixture  of  1  part  of  officinal  hydrochloric  acid  and 
2  parts  of  water ;  the  second  contains  1  part  of  such  acid  to  4  parts 
of  water  ;  the  third  1  part  to  8  of  water ;  and  the  fourth  pure  water. 
The  bottles  are  closed  with  corks,  not  caoutchouc  stoppers.  The 
connection  is  made  with  glass  tubes  or  tubes  of  non-vulcanised 
india-rubber.  Sulphuretted  hydrogen  washed  in  this  manner  can 
be  passed  for  hours  into  warm  dilute  hydrochloric  acid  without 
producing  a  deposit  of  arsenic  sulphide ;  whilst  a  current  of  gas 
evolved  from  the  same  materials,  but  washed  only  in  water,  gives 
an  arsenical  precipitate  on  being  passed  into  dilute  acid  for  half 
an  hour. 

Preparation  of  Sodium  Bicarbonate.  H.  Gaskell  and  F. 
Hurter.  (Dingl,  polyt.  Journ.,  ccli,  228.)  For  the  preparation 
of  sodium  bicarbonate,  the  authors  subject  the  anhydrous  normal 
carbonate  to  the  simultaneous  action  of  steam  and  carbonic  anhy- 
dride. The  apparatus  employed  consists  of  a  rotary  cylinder, 
similar  in  construction  to  that  used  by  Carey. 

Potassium  Carbonate.  F.  A.  Fliickiger,  (Ber,  der  deutsch. 
chem.  Ges.,  xvi.  No.  8.)  The  author  refers  to  a  potassium  car- 
bonate which  he  described  in  1856  in  the  Schweizerischen  Zeitschrift 
fur  Fharmacie.  It  was  formed  as  an  efflorescence  in  an  open 
earthenware  box  which  had  contained  crude  potasb.  It  formed 
white  crystalline  needles  permanent  in  the  air;  its  solution  in 
water  did  not  precipitate  magnesium  sulphate.  The  salt,  though 
formed  from  crude  potash,  contained  neither  chlorine  nor  sulphuric 
acid.  He  considers  that  it  contains  a  pyrocarbonic  acid  or  poly- 
carbonic  acid,  C3  Hj  Oq. 
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The  Bednction  of  PotaBsinm  Ferricjanide  by  Potassium  Cyanide. 
C.  L.  Bloxam.  (Chemical  Neics,  xlviii.  73.)  Crystallized  KCN 
(oontainiDg  but  little  K3  C  O3)  was  dissolved  in  water,  the  solution 
heated  in  a  retort,  and  potassium  ferricyanide  addod.  The  green 
colour  of  the  latter  changed  to  yellow,  and  the  distillate  contained 
much  hydrocyanic  acid  and  ammonium  carbonate,  the  latter 
increasing  in  quantity  towards  the  end  of  the  distillation. 

A  small  quantity  of  the  cyanide  effected  the  reduction  of  a  large 
quantity  of  the  ferricyanide.  On  cooling,  the  solution  deposited 
abundant  crystals  of  potassium  ferrocyanide.  The  mother-liquor  was 
nearly  neutral  when  the  reaction  was  complete,  and  contained  only 
minute  quantities  of  cyanate  and  formate  of  potassium. 

The  principal  reaction  would  appear  to  be, — 

2KjPeCeNg  +  2KCN  +  2H2  0 
=  2K^FeCeNe  +  HCN  +  NH3  +  C02. 

This  may  be  represented  as  taking  place  iu  three  stages  : — 

(1)  2K8FeCy«  +2KCN  =  2K^FeCye  +2CN. 

(2)  2CN  +  H20  =  HCN  +  HCNO. 

(3)  HCNO  +  H30  =  NH3  +  C02. 

When  some  of  the  same  sample  of  K  G  N  was  distilled  with  water 
alone,  much  HON  was  found  in  the  distillate,  and  some  N  H3,  but 
no  C  Oo.  The  liquid  in  the  retort,  even  after  repeated  distillation 
with  water,  contained  much  undecomposed  cyanide,  together  with 
potassium  hydrate,  potassium  carbonate,  and  a  little  formate. 

Specific  Gravities  of  Solutions  of  Ammonia  and  Ammonium  Car- 
bonate. J.  H.  Smith.  (DingL  polyt.  Joum,^  ccxlvii.  504;  Journ. 
CJiem.  80c,,  1883,  849.)  From  a  suggestion  by  Lunge,  the  author 
was  led  to  determine  the  sp.  gr.  of  pure  ammonia  solutions  (stand- 
ardised with  normal  hydrochloric  acid  and  methyl  orange)  at  14°, 
by  means  of  a  pyenometer ;  the  results  are  compared  with  water 
and  red  need  to  a  vacuum  : — 


— . 

Percentage  of  Ammonia  (N  H,),  occonling  to 

8p.  gr.  at  li\ 

Smith. 

Carius. 

Wach- 
smuth. 

Otto. 

Ure. 

Dalton. 

Davy. 

0-8933 

310 

81-8 

29-9 

27-8 

24-0 

27-6 

0-9116 

23-8 

24-6 

23-8 

23-1 

19-5 

23-6 

0-9246 

20-8 

20-2 

19-7 

19-4 

16-4 

19-8 

0-9400 

161 

16-4 

150 

— 

14-7 

12-9 

15-6 

0-9536 

11-7 

11-7 

11-3 

11-5 

11-3 

10-2 

11-8 

0-9780 

5-1 

6-2 

4-9 

6-2 

50 

4-5 

CHEMISTRT. 


27 


Solntions  of  commercial  ammonium  carbonate,  T^hich  contained 
31*3  per  cent.  N  Hj,  56*6  per  cent.  C  Oo,  and  121  per  cent.  Ho  O, 
corresponding  approximately  with  the  formula,  H.  N  H^.  C  O3  + 
N  H4.  C  Oo.  N  Hg,  gaye,— 


Degrees.  Tw. 

Sp.  gr.  at  13*. 

Percent.  Ammonia 
Carbonate.          j 

Change  of  the  sp.  grs. 

for  +  r. 

1 

1005 

1-66 

00002 

2 

1-010 

3-18 

00002 

3 

1016 

4-60 

00003 

4 

1-020 

604 

00003 

5 

1025 

7-49 

0-0003 

6 

1-030 

8-93 

0-0004 

7 

1-035 

10-35 

0-0004 

8 

1-040 

11-86 

0-0004 

9 

1-045 

13-36 

0-0005 

10 

1-050 

14-38 

0-0005 

11 

1055 

16-16 

0-0005 

12 

1-060 

17-70 

00005 

13 

1-065 

19-18 

0-0005 

U 

1070 

20-70 

00005 

15 

1-075 

22-25 

00006 

16 

1-080 

23-78 

0-0006 

17 

1-085 

25-31 

0-0006 

18 

1-090 

26-82 

0-0007 

19 

1-095 

28-33 

0-0007 

20 

1-100 

29-93 

0-0007 

21 

1105 

81-77 

0-0007 

22 

1-110 

33-45 

00007 

23 

1-115 

35-08 

0-0007 

24 

1-120 

36-88 

0-0007 

25 

1125 

38-71 

0-0007 

26 

1-130 

40*34 

0-0007 

27 

1-135 

42-20 

0-0007 

28 

1-140 

44-29 

1 

00007 

Preparatioii  of  Ammonium  Snlphocjanide.  J.  Schulze. 
{Joum,  fur  pract,  Chem,,  xxvii.  578.)  The  author  recommends 
ioT  this  purpose  the  action  of  ammonia  upon  carbon  bisulphide  in 
alcoholic  solution,  as  already  proposed  by  Millon.  From  600  grams 
of  alcohol  (95  per  cent.),  800  grams  of  ammonia  solution  (sp.  gr. 
0*912),  and  350  grams  of  carbon  bisulphide,  the  author  obtained 
^80  grams  of  dry  ammonium  sulphocyanide. 

Preparation  of  Barium  Permanganate.  Gr.  Rousseau  and  B. 
Brunean.  {Camptes  Bendus^  January,  28,  1884.)  The  authors 
decompose  a  cold  saturated  solution  of  potassium  permanganate 
with  hydrofluo-silicio  acid,  filter  through  asbestos,  and  saturate  the 
titrate  with  milk  of  baryta.  They  think  that  most  of  the  per- 
manganates may  be  prepared  in  an  analogous  manner. 
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Bariuxn  Ozychloride.  G.  Andre.  (jComjptea  Eendus,  Marcli  3, 
1884 ;  Chemical  News,  xlix.  178.)  The  author  has  obtained  this  com- 
poand  in  a  definite  state,  not  mixed  either  with  an  excess  of  base 
or  of  chloride.  He  takes  200  grams  of  barium  chloride,  dissolved 
in  500  grams  of  boiling  water,  withdraws  the  flask  from  the  flame, 
and  incorporates  with  the  liquid  30  grams  of  caustic  baryta,  well 
pulverised ;  he  next  heats  again  for  Ave  minutes  without  boiling, 
and  filters.  The  oxjchloride,  BaCl, Ba0  5H0,  crystallizes  in  a 
few  hours  in  nacreous  laminas. 

The  Constitution  of  Bleaching  Powder.  G.  Lunge  and 
P.  Naef.  {Liebig*8  Annalen,  ccxix.  129-161.)  As  Kraut  has 
recently  taken  up  the  subject  of  the  constitution  of  bleaching 
powder,  directing  a  polemical  paper  against  the  investigations  of 
Lunge  and  Schaeppi,  the  authors  have  repeated  their  former  ex- 
periments, and  those  of  Kraut,  with  a  view  of  establishing  the 
correctness  of  the  formula  Ca  CI.  01 0,  first  proposed  by  Odling. 
In  their  former  paper  great  stress  was  laid  on  the  complete  and 
ready  expulsion  of  all  the  chlorine  in  bleaching  powder  by  carbonic 
anhydride  in  the  presence  of  a  little  moisture,  as  militating  againsi 
the  presence  of  free  calcium  chloride.  Elraut  has  shown  that 
oalcium  chloride,  when  treated  with  a  mixture  of  hypochloroua 
anhydride  and  carbonic  anhydride,  forms  calcium  carbonate,  thus : 
Ca  Clj  +  CI3  0  +  C  O3  =  Ca  C  Oj  +  2  CI3,  and  concludes  from  this  that 
calcium  chloride  is  present  as  such  in  bleaching  powder.  But  the 
authors  point  out  that  this  reaction  can  equally  be  explained  by  the 
intermediate  formation  of  bleaching  powder  and  its  subsequent 
decomposition,  thus :  Ca  CI.  H  0  +  H  CI  O  =  H3  0  +  Ca  CI.  CI  O,  and 
CaCl.C10  +  C03  =  CaC03  +  Cl2.  To  prove  the  correctness  of 
their  interpretation,  a  series  of  experiments  were  conducted  in 
which  pure  hypochlorous  anhydride  was  passed  over  pure  calcium 
bydroxychloride,  Ca  CI.  H  O ;  the  resultant  material  always  contains 
a  considerable  proportion  of  bleaching  powder  (mixed  with  un- 
altered  chloride  and  traces  of  chlorate),  which  can  be  subsequently 
decomposed  by  carbonic  anhydride.  Kraut's  experiments  are 
therefore  inconclusive. 

Separation  of  Calcium  and  Strontiiim.  M.  D.  Sidersky. 
{Zcitschr^jur  analyt  Cheuu  ;  Chemic4»l  News,  xlviii,  296.)  The  method 
of  separating  these  two  metals  is  based  on  the  following  reaction : — 
When  a  mixture  of  oxalate  and  sulphate  of  ammonium  is  added  to 
a  salt  of  strontium  containing  calcium,  the  precipitate  contains  all 
the  strontium  in  the  form  of  sulphate^  whilst  the  whole  of  the 
calcium  is  found  in  the  form  of  oxalate.     These  two  salts  are  then 
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easily  separated  by  dilute  hydrochloric  acid.  By  previously  adding 
a  little  hydrochloric  acid  to  the  solution,  the  precipitation  of  calcium 
oxalate  is  prevented. 

The  method  of  working  is  as  follows :  Suppose  a  strontianite  is 
bo  be  analysed.  The  powdered  mineral  is  dissolved  at  the  boiling 
point  by  the  smallest  possible  quantity  of  strong  hydrochloric  acid, 
and  the  solution  supersaturated  with  ammonia,  which  precipitates 
iron,  alumina,  and  silica.  After  filtration  the  liquid  is  concentrated 
by  evaporation,  acidulated  with  hydrochloric  acid,  and  precipitated 
by  a  solution  containing  200  grams  of  sulphate  and  30  grams  ot 
oxalate  of  ammonium  per  litre.  This  precipitates  sulphate  of 
strontium,  which  is  collected  on  a  filter  and  weighed  after  washing. 
The  filtrate,  supersaturated  with  ammonia,  yields  a  precipitate  of 
oxalate  of  calcium. 

The  analytical  results  which  the  author  quotes  in  support  of  this 
method  are  satisfactory. 

Solubility  of  Calcium  Hydrate  in  Water  at  Different  Tem- 
peratures. T.  Maben.  (From  a  paper  read  before  the  North 
British  Branch  of  the  Pharmaceutical  Society,  December  19,  1883, 
Pharm.  Joum,,  3rd  series,  xiv.  505.)  The  author's  results  are 
embodied  in  the  following  table  : — 


Temperature. 

Bxpressed  in  grains 

Expressed  as  1  part       Kxpresi 

!ted  as  parts 

Degrees  C. 

CaO  per  fluid  ounce. 

CaO  in  partB  of  water.   CaO  m  10 

10  parts  water. 

0 

•576 

759 

131 

5 

•572 

764 

•130 

10 

•568 

770 

129 

15 

•661 

779 

128 

20 

•553 

791 

126 

25 

•526 

831 

120 

30 

•507 

862 

116 

35 

•481 

909 

109 

40 

•469 

932 

107 

45 

•444 

985 

101 

50 

•429 

1019 

■098 

55 

•396 

1104 

•09 

60 

•385 

1136 

•088 

65 

•362 

1208 

•082 

70 

•354 

1235 

•08 

75 

•333 

1313 

•076 

80 

•321 

1362 

•073 

85 

•315 

1388 

072 

90 

•277 

1579 

063 

95 

•265 

1650 

06 

99 

•265 

1650 

06 

The  author  has  fully  convinced  himself  that  the  presence  of 
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calciam  carbonate  considerably  interferes  with  the  solabilitj  of  the 
hydrate,  even  when  the  latter  is  present  in  more  than  sufficient 
quantity  to  saturate  the  water;  but  he  offers  no  explanation  of 
this  peculiar  fact. 

Bismuth  Fentoxide  (Bismuthic  Acid).  C.  Hoffmann. 
(Liebig*8  Annalen,  ccxxiii.  Part  I.  From  Chemical  News.)  The 
highest  oxide  of  bismuth  has  the  composition  Bi^  O5.  Its  potas- 
sium compounds  are  formed  when  bismuth  hydrate  is  suspended  in 
potash  lye  of  sp.  gr.  1*539,  chlorine  is  introduced  in  the  cold,  and 
after  the  addition  of  more  potash  lye  the  liquid  is  boiled  until  it 
has  an  alkaline  reaction.  This  process  is  repeated  three  times  with 
the  bismuth  compound,  using  fresh  quantities  of  the  lye.  The 
potassium  bismuthates  thus  obtained  are  of  the  general  type, 
2  Bi  O3  K  +  n  Bij  O5 ;  they  vaiy  from  a  red-brown  to  a  deep  violet- 
brown  in  colour,  and  they  are  richer  in  potassium  the  stronger  the 
lye  employed.  If  treated  with  boiling  water,  they  pass  into  salts 
poorer  in  potassium  and  of  a  lighter  colour.  All  these  compounds 
are  anhydrous.  If  bismuth  hydrate  is  suspended  in  lye  so  strong 
that  it  solidifies  on  cooling,  and  treated  with  chlorine  at  a  boil, 
yellow  and  red  compounds  are  obtained  in  which  the  bismuth  is 
partly  pentavalent  and  partly  trivalent. 

Bismuth  Salicylate.  L.  Wolff.  (Amer.  Jourru  Phann.,  November, 
1883.)  In  a  recent  number  of  the  American  Jouiiud  of  Fhaitnacif 
mention  was  made  of  this  article  as  a  new  remedial  substance, 
along  with  an  interesting  account  of  its  use  and  some  of  its  pro- 
perties. The  Nefiv  Remedies,  as  well,  had  notes  upon  the  subject 
in  both  the  September  and  October  numbers,  giving  therein  also 
directions  for  its  preparation,  which,  however,  are  not  sufficient 
to  obtain  a  pure  salicylate,  but  only  a  mixture  of  the  subnitrate 
and  salicylate. 

The  author  recommends  the  following  process  as  yielding  a  very 
satisfactory  preparation : — ^A  concentrated  solution  of  sodium  salicy- 
late is  added  to  a  glycerin  solution  of  crystallized  bismuthous  nitrate, 
and  the  precipitate  washed  with  cold  water,  subsequently  with  hot 
water,  and  finally  with  alcohol,  in  order  to  free  it  from  salicylic 
acid.  As  the  glycerin  solution  named  bears  moderate  dilution  with 
water  without  precipitation,  the  contamination  of  the  product  with 
subnitrate  is  thus  avoided.  Prepared  in  this  manner,  salicylate 
of  bismuth  presents  a  slightly  pinkish  appearance  and  is  of  a 
granular  consistence,  which  is  not  readily  converted  into  an  impal- 
pable powder  in  the  mortar.  Under  the  microscope  it  is  easily  dis- 
tingaishable  from  the  subnitrate  by  being  of  a  distinct  granular 
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character,  the  granules  of  even  size  reminding  of   the  conidia  of 
fnngoids,  while  the  former  consists  of  uneven  broken  crystals. 

In  water,  glycerin,  alcohol,  and  ether  it  seems  insoluble,  while  its 
solution  in  acids  is  probably  due  to  its  decomposition  and  formation 
of  bismuthous  salts.  Tests  for  its  purity  are :  the  absence  of  acid 
reaction  of  water  boiled  with  it  (salicylic  acid) ;  its  rapid  combustion 
on  platinum  foil,  with  liberation  of  phenic  odonrs  free  from  nitrous 
acid  vapours ;  and  lastly,  its  distinct  granular  appearance,  without 
crystalline  fragments,  under  the  microscope  (bismuthyl  nitrate). 

Hypophosphate  of  Silver.  J.  Philip.  (Ber,  der  deutsch,  chem. 
Ges,j  xvi.  749-752.)  The  author  obtains  this  substance  by  the 
following  process : — 

Six  grams  of  silver  nitrate  are  dissolved  in  100  c.c.  of  nitric  acid 
(sp.  gr.  1*2),  diluted  with  100  c.c.  water,  and  heated  on  the  water- 
bath.  8-9  grams  of  phosphorus  are  introduced ;  when  at  a  little 
below  100°  a  violent  reaction  takes  place,  the  phosphoras  being 
oxidized  to  phosphorous,  phosphoric,  and  hypophosphoric  acids,  of 
which  (if  the  phosphorus  be  maintained  in  excess,  and  the  reaction 
stopped  as  soon  as  the  violent  evolution  of  gas  ceases)  the  hypo- 
phosphate  crystallizes  out,  the  phosphorous  and  phosphoric  acid 
remaining  in  solation.  When  silver  hypophosphate  is  heated,  it 
decomposes  into  metallic  silver  and  silver  metaphosphate. 

New  Silver  Compound.  T.  Poleck  and  K.  T hummel.  (Ber. 
der  deutsch,  cheni.  Ges.,  xvi.  2435-2448/  Jowi'n.  Chem,  Soc,  1884, 
15G.)  Gutzeit  has  shown  (Pharm,  ZeiL^  1879,  263)  that  when 
gases  containing  arseniaretted  hydrogen  impinge  on  a  piece  of 
tilter-paper  moistened  in  its  centre  with  one  drop  of  a  concen- 
trated solution  of  silver  nitrate,  the  wet  spot  assumes  a  lemon- 
yellow  colour,  whilst  at  the  periphery  a  brownish  black  ring  forms, 
which  slowly  broadens  towards  the  centre  until  the  whole  spot 
becomes  black.  If  the  spot,  whilst  still  yellow,  is  moistened  with 
water,  it  blackens  over  the  whole  surface,  and  at  the  same  time 
shows  a  strongly  acid  reaction.  Hydrogen  sulphide,  phosphide, 
and  antimonide  give  similar  results.  The  present  paper  details 
experiments  on  the  chemical  nature  of  these  reactions. 

Hydrogen  sulphide  is  passed  into  a  concentrated  solution  of  silver 
nitrate  (1  part  AgNOg  in  0*7-1  0  part  water)  kept  constantly 
agitated,  when  a  yellowish  green  precipitate,  of  the  formula  Ag^  S, 
Ag  NO3,  is  obtained.  The  supernatant  liquid  has  a  strongly  acid 
reaction,  does  not  contain  sulphuric  acid,  and  yields  a  considerable 
quantity  of  ammonia  when  distilled  with  potash.  The  precipitate 
can  be  heated  to  180°  without  decomposition,  and  then  forms  a 
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dark  green  powder.  It  is  decjomposed  into  silver  nitrate  and  silver 
sulphide  by  treatment  with  water  or  alcohol.  On  oxidation  with 
nitric  acid  of  sp.  gr.  1*18  an  orange-red  coloured  powder  is  fre- 
quently obtained.  This  compound  is  also  obtained  by  the  action  of 
sulphur  on  a  boiling  concentrated  solution  of  silver  nitrate,  and 
after  purification  gave  results  corresponding  with  the  formula 
Ag2  S,  Agg  SO4.  It  dissolves  in  boiling  nitric  acid,  is  decom- 
posed by  boiling  water  into  silver  sulphide  and  sulphate,  and  by 
cold  hydrochloric  acid  into  silver  sulphide  and  chloride. 

Arsenic  trihydride,  acting  on  dilute  solution  of  silver  nitrate,  has 
long  been  known  to  yield  metallic  silver,  arsenious  anhydride,  and 
nitric  acid  ;  with  a  concentrated  solution,  however,  the  reaction  is 
very  different.  The  first  few  bubbles  of  gas  produce  a  deep  lemon- 
yellow  coloration,  no  precipitate  is  formed,  and  the  liquid  acquires 
an  acid  reaction  ;  this  coloration  remains  for  one  or  two  days,  then 
the  liquid  becomes  colourless,  silver  is  precipitated,  and  the  solution 
contains  arsenious  and  arsenic  acid. 

If  a  rapid  stream  of  arsenic  trihydride  be  passed  into  a  concen- 
trated solution  of  silver  nitrate  at  0^,  the  whole  liquid  solidifies 
to  a  yellow  crystalline  mass,  but  rapidly  blackens  from  separa- 
tion of  silver.  Many  experiments  were  tried  to  isolate  the  corn- 
compound,  but  its  instability  was  too  great.  Analysis  by  an 
indirect  method  pointed  to  the  formula  Agg  As,  3  Ag  N  O3. 

With  concentrated  solutions  of  silver  nitrate,  hydrogen  phosphide 
gave  results  exactly  similar  in  appearance  to  those  obtained  with 
arsenic  trihydride.  The  composition  of  the  yellow  precipitate  from 
indirect  determinations  was  Agg  P,  3  Ag  N  O3. 

A  yellow  precipitate  is  also  obtained  by  the  action  of  antimony 
trihydride  on  a  concentrated  solution  of  silver  nitrite.  It  could  not 
be  isolated,  but  indirect  determinations  gave  the  formula  Ag^  Sb, 
:3  Ag  N  O3.  Unlike  arsenic,  phosphorus,  and  sulphur,  metallic 
antimony  does  not  yield  the  double  compound  ;  when  it  is  placed 
in  a  solution  of  silver  nitrate,  Agg  Sb  is  first  formed,  but  is  soon 
converted  into  antimonious  oxide  and  silver. 

Ammonio-Nitrates  of  Silver.  A.  Reychler.  (Ber,  der  deutsch. 
chem.  Oes.,  xvi.  990-994.  From  Joum,  Chem,  80c,)  Two  com- 
pounds of  silver  nitrate  with  ammonia  are  known,  viz.,  Ag  N  O3, 
3  N  H3,  and  Agl^  O3,  2  N  H3.  A  strongly  acid  solution  of  silver 
nitrate  is  not  precipitated  by  ammonia,  whilst  from  a  neutral 
or  nearly  neutral  solution  the  silver  is  partially  thrown  down  as 
hydrated  oxide.  To  re-dissolve  the  precipitate,  slightly  more  am- 
monia must  be  used  than  is  required  by  the  proportion  Ag  N  O3  + 
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2  N  H3.  If  safficient  ammonia  is  added  to  prodace  only  a  slight 
precipitate,  and  the  latter  is  then  separated  by  filtration,  the  farther 
addition  of  ammonia  produces  no  precipitate.  On  adding  ammonia 
in  quantity  safficient  to  produce  the  maximum  precipitate,  and 
evaporating  the  filtrate  on  a  water-bath,  a  brown  deposit  (Ag  O  ?) 
is  formed,  and  silver  is  precipitated  in  the  form  of  a  mirror,  whilst 
the  concentrated  solution  crystallizes  on  cooling  to  a  mass  of  lustrous 
needles ;  these,  after  washing  with  alcohol  and  ether,  should  be 
dried  at  a  low  temperature.  The  prod  act,  silver  amnxonium  nitrate, 
N  H3  Ag.  N  O3,  blackens  by  exposure  to  light,  and  is  only  partially 
soluble  in  water,  moderately  in  alcohol,  very  sparingly  in  ether. 
On  dialysing  a  concentrated  solution  of  silver  ammonium  nitrate 
into  water,  white  needles  are  obtained  on  the  lower  side  of  the 
dialyser,  which  after  being  washed  with  alcohol  and  ether,  and 
dried  at  a  low  temperature,  contain  ^7  per  cent,  silver,  which 
approximately  corresponds  with  silver  ammonium  hydroxide. 
Silver  ammonium  nitrate  forms  a  crystalline  compound  with 
aldehyde,  C  Hg.  C  H(0  H).N  H  Ag,  very  readily  soluble  in 
water,  moderately  in  alcohol,  and  almost  insoluble  in  ether.  It 
blackens  by  exposure  to  light  and  is  decomposed  below  100°.  Ou 
adding  aldehyde  to  a  solution  of  silver  nitrate  and  ammonia 
containing  I  mol.  of  the  former  to  2  mols.  of  the  latter,  it  yields 
liebermann  and  Goldschmidt's  ethylidenimide  silver  nitrate. 

Silver  Nitrocyauide.  C.  L.  Bloxam.  (Gkemical  News,  xlviii. 
154.)  The  author  has  examined  the  crystalline  compound  obtained 
by  dissolving  pure  silver  cyanide  in  a  nearly  saturated  boiling 
solution  of  silver  nitrate.  It  is  anhydrous,  and  ^s  decomposed  by 
water  into  silver  cyanide  and  nitrate.  Analysis  gives  68'09  per 
cent,  total  silver,  determined  in  nitric  acid  solution  of  the  com- 
pound ;  22*97  per  cent,  silver  as  cyanide,  determined  in  residue 
from  decomposition  with  water ;  45 '64  per  cent,  silver  as  nitrate, 
determined  in  aqueous  extract.  Its  constitution  is  therefore, 
Ag  Cy ,  2  Ag  N  O3,  and  not  Ag  N  O3, 2  Ag  Cy,  as  is  generally  supposed . 

The  Action  of  Solution  of  Ammonia  upon  Mixtures  of  Silver 
Chloride  and  Bromide.  A.  Senior.  (Pharm,  Joum.,  3rd  series, 
xiv.  1.)  The  results  of  the  author's  experiments  lead  to  the  fol- 
lowing conclusions : — 

The  solubility  of  silver  cLloride  is  not  the  same  when  mixed  with 
sOver  bromide.  The  solubility  of  moist  freshly  precipitated  silver 
chloride  in  ammonia  solution  (10  per  cent.  N  H3)  is  1  gram  in  17  c.c, 
and  of  silver  bromide  is  1  gram  in  about  250  c.c.  The  solubih'ty  of 
the  chloride  in  presence  of  bromide  is  much  less ;  so  that  when  the 
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proportion  of  bromide  is  one  half  or  more,  it  is  on  the  whole  1  in 
50.  Silver  bromide  is  insolable  in  a  solation  of  silver  chloride  in 
ammonia,  1  in  50.  Silver  chloride  displaces  silver  bromide  from  its 
solution  in  ammonia.  Bat  the  unavoidable  errors  of  experiment 
preclude  the  use  of  these  facts  in  quantitative  analytical  separation 
of  the  two  acid  radicals. 

Action  of  Water  on  Zinc.  T.  Stevenson.  (Chemical  News, 
zliz.  107.)  Attention  is  called  by  the  author  to  the  action  of  soft 
waters  on  metallic  zinc,  and  to  the  possible  injurious  effects  of 
water  thus  contaminated  on  the  health  of  the  consumer. 

Double  Salts  of  Lead.  6.  Andr6.  (Comptes  Bendus,  zcvi.  1502- 
1504.  From  Joum,  Chem.  Soc)  If  litharge  is  added  gradually 
to  a  hot  solution  of  ammonium  chloride  in  its  own  weight  of 
water,  and  heated  at  about  100°  for  some  hours,  the  liquid  on 
cooling  deposits  crystals  of  the  composition  Fb  CI3,  6  N  H4  CI,  H3  0. 
This  compound  is  decomposed  by  water  with  formation  of  an 
amorphous  oxychloride,  Pb  Clg,  Pb  O,  Hg  O,  and  a  solution  which, 
after  concentration,  deposits  small  brilliant  micaceous  lamellso  of 
the  composition  2  Pb  Clg,  N  H^  CI,  6  Hg  O. 

If  a  small  quantity  of  the  compound,  Pb  Clg,  6  N  H^  CI,  H^  0  is 
heated  with  about  50  c.c.  of  water  in  a  sealed  tube  at  about  200°  for 
five  hours,  white  needles  of  the  oxychloride,  Pb  Clg,  Pb  O,  H^  O,  are 
obtained.  If  some  of  the  mother-liquor  from  Pb  Clg,  6  N  H4  CI,  Hg  O 
is  added  to  an  excess  of  water,  and  the  mixture  heated  in  a  sealed 
tube  at  200°  for  about  five  hours,  small  slender  brilliant  needles  of  the 
oxychloride,  2  Pb  Clg,  Pb  O,  2  Hg  0,  are  deposited.  When  the  salt, 
4  Pb  CI.2, 22  N  H4  CI,  7  Hj  0,  previously  described,  is  heated  with 
water  in  a  similar  manner,  lead  chloride  separates  out  in  slender 
needles,  but  no  oxychloride  is  formed.  It  would  appear,  therefore, 
that  the  double  chlorides  obtained  by  the  action  of  litharge  on  a 
solution  of  ammonium  chloride  contain  a  small  quantity  of  oxy 
chloride,  which  is  easily  separated  by  water,  and  crystallizes  under 
pressure.  This  oxychloride  is  probably  formed  in  accordance  with 
the  equation  2  Pb  O  +  2  N  H^  CI  =  2  N  H3  +  Pb  Clj,  Pb  0,  Hg  0. 

When  lead  bromide  is  added  to  an  aqueous  solution  of  am- 
monium bromide  until  it  ceases  to  be  dissolved,  the  liquid  deposits 
crystalline  nodules  of  the  composition  7  Pb  Brg,  12  N  H4  Br,  7  Hj  O, 
which  rapidly  alter  when  exposed  to  air.  The  mother-liquor,  after 
evaporation,  deposits  small  lamellad  of  the  composition  2  Pb  Br^, 
14  N  n^  Br,3  Hj  0,  much  more  stable  when  exposed  to  air.  By 
digesting  litharge  with  ammonium  bromide  solution,  a  crystalline 
crust  of  the  composition  Pb  Br^,  6  N  H^  Br,  H3O,  is  obtained.     It 
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IB  decomposed  by  water  with  formation  of  an  amorphous  oxy- 
broraide,  2  Pb  Br^,  2  Pb  0, 3  Hg  0.  By  treating  the  double  salt, 
Pb  Bra,  6  N  H^  Br,  H^  O,  or  its  mother-liquor,  in  the  same  manner 
as  the  chlorine  compounds,  the  ozybromide,  PbBr^,  Pb  O,  H^O,  is 
obtained  in  slender  needles.  It  would  appear  that  the  double  bro- 
mides obtained  by  the  action  of  litharge  on  ammonium  bromide 
solution,  contain  some  ozybromide  ;  but  the  compounds  obtained 
from  lead  bromide  and  ammonium  bromide  yield  only  lead  bro- 
mide, and  no  ozybromide,  when  heated  with  water  in  sealed  tubes. 

Process  for  I^eparing  Litharge  and  Red  Lead.  (DingL  polyL 
Joum,,  cczlviii.  220.)  According  to  Lewis,  the  fumes  from  lead 
smelting  furnaces  are  mixed  with  carbonate  or  caustic  soda,  and 
roasted  or  boiled.  The  whole  is  then  allowed  to  settle,  washed  to 
free  it  from  sodium  sulphate,  and  smelted  to  form  either  litharge 
or  red  lead.  If  the  fumes  contain  zinc,  the  latter  must  first  be 
•dissolved  out  with  sulphuric  acid. 

Yellow  and  Bed  Oxide  of  Lead.  A.  Geuther.  {Liehig's 
Annalen,  ccziz.  56;  Journ,  Soc.  Chem,  Lid,,  1884,  179.)  By  heat- 
ing red  oxide  of  lead  (chrysitis,  goldglatte)  to  its  fasing  point,  it  is 
resolved  into  the  yellow  oxide  (argyritis,  silberglatte).  A  similar 
result  is  obtained  when  the  salts  of  lead,  which  lose  their  acids  at 
this  temperature,  are  heated,  e.g.,  the  carbonates  and  nitrates.  The 
resulting  yellow  oxide,  after  fusion  and  rapid  cooling,  solidifies  into 
a  mass  of  crystalline  laminad.  By  fusing  the  hydrate  with  potas- 
sium hydrate,  and  quickly  cooling,  the  yellow  oxide  is  obtained  in  a 
crystalline  state ;  likewise  by  introducing  a  boiling  solution  of  a  lead 
salt  into  boiling  soda  ley  (1  Na^  0  +  5  Hg  0),  or  hot  milk  of  lime. 
Large  transparent  lamellar  crystals,  of  fine  lustre  and  yellow  colour, 
are  formed  by  adding  to  a  boiling  solution,  consisting  of  7  parts 
of  potassium  hydrate  and  14  parts  of  water  (boiling  point,  110°), 
1  part  of  finely-pulvensed  hydrated  oxide  of  lead.  The  mixture  is 
kept  at  this  temperature  until  nearly  all  the  lead  has  been  dissolved, 
iifter  which  the  solution  is  allowed  to  cool  gradually.  The  forma- 
tion of  a  red-coloured  oxide  of  lead  from  the  hydrate  begins  at  110°, 
and  in  order  to  complete  the  same  it  is  necessary  to  raise  the 
temperature  to  150°,  and  conduct  the  heating  in  a  closed  crucible. 
For  the  conversion  of  the  carbonate  into  the  red  oxide  a  high 
temperature  is  required.  To  obtain  the  red  oxide  in  the  form  of 
lamellar  garnet-red  crystals,  it  is  recommended  to  dissolve  1  part  of 
the  hydrate  in  5  parts  f ased  potassium  hydrate,  and  slowly  cool  the 
mixture.  By  boiling  the  hydrate  in  a  solution  of  3  parts  sodium 
hydrate  and  4  parts  water  (boiling  point   130°),  red  crystalline 
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hydrated  oxide  of  lead  is  obtained.  The  yellow  oxide  has  a  specific 
gravity  of  9*28  to  9-36,  the  red  874  to  9-126.  The  former  crystal- 
lizes  in  rhombs,  the  latter  in  a  tetragonal  form.  It  is  farther  shown 
that  at  the  ordinary  temperature  the  yellow  oxide  may  be  resolved 
into  the  red  by  pressure  and  friction,  whilst  to  convert  the  red 
oxide  into  the  yellow  it  is  necessary  to  heat  the  same  almost  to  th& 
fusing  point.  By  fusing  the  oxide  with  potassium  hydrate  with 
access  of  atmospheric  oxygen,  a  compound  of  peroxide  of  lead 
and  potash  is  deposited,  on  cooling,  in  the  form  of  light-brown 
six-sided  tables. 

Basic  Sulphates  of  Copper.  S.  U.  Pickering.  (Chemical  News,. 
xlvii.  181.)  In  previous  communications  the  author  has  shown 
that  the  metals  iron  and  aluminium  do  not  form  as  many  basic 
sulphates  as  they  were  supposed  to  do.  He  has  now  examined  the 
basic  sulphates  of  a  metal  belonging  to  a  different  class,  viz., 
copper,  and  has  found  not  six  but  only  two  basic  sulphates  of  this 
metal.  The  one,  6CuO,  2  SOg  +  SHgO,  is  precipitated  in  small 
quantity  when  a  neutral  solution  of  copper  sulphate  is  boiled,  th& 
precipitation  being  complete  in  ten  minutes.  In  this  manner,  from 
0*37  to  2*5  per  cent,  of  the  copper  present  can  be  precipitated,  the 
quantity  increasing  with  the  dilution  of  the  solution.  The  secbnd 
basic  sulphate,  4  Cu  0,  S  O3,  is  formed  when  a  solution  of  copper 
sulphate  is  precipitated  with  less  than  1*5  mol.  of  potassium 
hydroxide  to  1  mol.  of  copper  sulphate,  or  with  sodium  acetate,  or 
when  copper  hydrate  (dried  at  100°  C),  or  the  precipitate  obtained 
by  adding  excess  of  potash  to  copper  sulphate,  is  digested  with  a 
10  per  cent,  solution  of  copper  sulphate.  This  basic  sulphate  is- 
very  sparingly  soluble  in  water  (001 7  gram  in  1,000  c.c).  When,^ 
however,  the  solution  is  boiled,  it  becomes  dark,  owing  to  the- 
separation  of  copper  hydroxide.  It  remains  unaltered  when  exposed 
to  air  or  boiling  water.  This  latter  property  serves  as  a  test  for 
the  sulphate,  4  Cu  0,  S  Og,  for  those  containing  more  Cu  0  soon 
become  blackened  when  boiled  with  water.  No  definite  basic 
sulphate  is  formed  either  by  heating  normal  copper  sulphate,  or  by 
diluting  an  ammonio-copper  sulphate  solution. 

Preparation  of  Zinc  Free  from  Arsenic.  F.  Stolba.  (ChemicaT 
News,  xlix.  150,  from  Beri elite  Bcehm.  Gesell,  Wtssen.)  Zinc,  free 
from  arsenic  and  almost  free  from  iron,  can  be  readily  obtained  from 
the  commercial  metal  by  exposing  it  simultaneously  to  the  action 
of  sulphur  and  aqueous  vapour  in  such  a  manner  that  these  agents 
rise  from  the  bottom  of  the  crucible  through  the  melted  metal. 

Burnt  gypsum  is  mixed  with  a  fourth  of  its  weight  of  coarsely 
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powdered  sulphar,  and  the  mizture  is  made  up  to  a  paste  with  the 
necessary  quantity  of  water.  Of  this  balls  are  moulded  about  5 
<;entimetres  in  diameter,  and  fixed,  when  dry,  to  the  end  of  wooden 
rods  of  sufficient  length  and  strength,  so  that  they  remain  fast. 
When  dry,  the  balls  are  ready  for  use.  They  are  then  pressed 
down  into  the  melted  metal  to  the  bottom  of  the  crucible.  Abun- 
dant fumes  of  sulphur  and  water  are  given  off,  and  cause  an 
Agitation  in  the  melted  metal,  so  that  caution  is  necessary.  When 
the  agitation  ceases  the  ball  is  withdrawn,  the  scum  is  removed 
from  the  surface,  and  the  operation  is  repeated  as  required.  One 
kilo,  of  zinc  may  be  advantageously  treated  at  once.  The  zinc  thus 
purified  is  quite  free  from  arsenic,  and  contains  very  slight  traces 
of  iron.     The  lead  is  also  much  diminished. 

Arsenic  in  Mineral  Waters.  J.  Lef  ort.  {Journ,  de  Phann,  et  de 
4Jhim,^  February,  1884.)  Mineral  waters  in  which  bicarbonates, 
sulphates,  or  chlorides  are  the  predominating  constituents,  contain 
the  arsenic  in  its  highest  state  of  oxidation;  whereas  in  waters 
<x)ntaining  sulphuretted  hydrogen,  the  arsenic  occurs  only  in  the 
arsenious  state. 

Arsenic  in  Glass  as  a  Sonrce  of  Error  in  Forensic  Investiga- 
tions. W.  Fresenius.  (Zeitschr.  fur  Analyt,  Chenu,  1883,  397; 
Chemical  News,  xlviii.  147.)  Whilst  in  toxicological  researches  the 
various  reagents  employed  are  generally  tested  for  arsenic  with 
great  care,  no  one  seems  to  have  suspected  the  presence  of  arsenic 
in  the  glass  apparatus  used  as  a  possible  source  of  error  in  such 
investigations.  Such  a  result,  however,  appears,  according  to  the 
author's  observations,  perfectly  possible.  It  is  well  known  that 
arsenions  acid  is  often  used  in  the  manufacture  of  glass,  as  a 
decolorizing  agent,  and  it  seems  that  latterly  arsenic  is  more 
generally  and  more  abundantly  present  in  glass,  whether  from  a 
more  copious  addition  of  arsenious  acid,  or  from  the  use  of  strongly 
arseniferoos  materials.  The  author's  attention  was  first  drawn  to 
this  subject  when  testing  a  precipitate  formed  by  sulphuretted 
hydrogen  for  arsenic  by  Fresenius  and  Babo's  process.  The  bulk 
of  the  precipitate,  mixed  with  soda  and  potassium  cyanide,  placed 
in  a  tube  of  Bohemian  glass,  was  heated  in  a  current  of  carbonic 
add  for  a  short  time  and  not  too  violently.  There  appeared  only  a 
very  slight  arsenical  deposit.  On  repeating  the  experiment  with 
the  smaller  residual  portion  of  the  precipitate,  heating  more 
strongly  and  for  a  longer  time  in  a  tube  of  the  same  glass,  an 
extremely  strong  arsenical  mirror  was  obtained.  This  phenomenon 
led  to  the  supposition  that  the  latter  mirror  was  due  to  the  glass 
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'whicli  had  been  attacked  by  the  melting  miztnre  of  potassium 
cyanide  and  sodium  carbonate.  To  test  this  supposition  the  author 
made  a  blank  experiment  in  a  tube  of  the  same  glass,  with  a  mixture 
of  sodium  carbonate  and  potassium  cyanide  perfectly  free  from 
arsenic.  The  result  perfectly  verified  the  supposition  :  if  the  heat 
was  short  and  feeble  there  was  no  deposit,  but  after  prolonged  and 
vigorous  heating  a  very  strong  mirror  appeared  in  the  tube.  The 
author  then  examined  certain  kinds  of  glass  for  arsenic,  and  studied 
the  influence  which  this  impurity  may  have  in  the  various  methods 
for  determining  arsenic.  The  qualities  tried  were  a  Bohemian 
glass,  with  which  the  foregoing  experiments  had  been  made,  con- 
taining 0*20  per  cent,  of  arsenic  and  0'05  of  lead;  a  refractory 
glass  from  Thiiringen  containing  0*08  arsenic  and  0*96  lead,  and  a 
third  refractory  glass  containing  per  gramme  a  quantity  of  arsenic 
not  weighable,  and  0*09  per  cent,  of  lead.  On  making  blank 
experiments  as  above  with  all  these  three  kinds  of  glass,  mirrors 
were  obtained,  that  with  the  last  kind  being  by  far  the  slightest. 

If  the  mixture  was  placed  in  a  porcelain  boat  which  had  been 
previously  ignited,  and  was  thus  prevented  from  coming  in  direct 
contact  with  the  glass,  the  experiment  being  otherwise  conducted 
exactly  according  to  Fresenius  and  Babo's  method,  no  arsenical 
mirror  was  obtained,  even  on  intense  and  prolonged  heating.  Pure 
sodium  carbonate  alone,  if  heated  in  a  current  of  pure  hydrogen 
gas,  gave  an  arsenical  mirror  with  all  three  kinds  of  glass,  though 
very  slight  with  the  last-mentioned  kind.  A  current  of  pure 
hydrogen  alone  produced  no  arsenical  mirror,  but  with  the 
two  first-mentioned  kinds  of  glass  there  was  produced  a  brown 
coloration  at  the  spot  where  the  flame  played  directly  upon  the 
glass.  This  browning  has  generally  been  attributed  to  the  presence 
of  lead,  but  the  author  considers  it  due  to  arsenic,  as  it  was 
strongest  in  the  Bohemian  glass,  which  contained  much  arsenic 
but  little  lead,  and  did  not  appear  at  all  in  the  third,  which  con- 
tained twice  as  much  lead  and  a  mere  trace  of  arsenic. 

Further  experiments  were  made  to  show  whether  aqueous  solutions 
of  acids  or  alkalies  were  capable  of  taking  up  arsenic  from  glass. 
It  was  found  that  such  an  extraction  is  possible  in  case  of  alkaline 
liquids,  but  is  not  to  be  apprehended  with  acids. 

The  presence  of  arsenic  in  the  glass  is  not  likely  to  lead  to  error 
in  the  Marsh  process,  as  it  would  be  detected  in  the  preliminary 
examination  before  adding  the  suspected  substance. 

In  the  Fresenius  and  Babo  process  the  substance,  with  the 
reduction  mixture,  should  be  placed  in  a  porcelain  boat,  introduced 
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into  a  tube  of  glass  as  free  as  possible  from  arsenic,  and  cantionsly 
dried  in  the  current  of  carbon  dioxide  before  applying  a  high 
temperatare.  The  author  finally  remarks  that  non-arsenioal  glass 
was  formerly  a  common  article  of  commerce,  though  it  cannot  now 
be  procured. 

Kote  on  Ferric  Sulphocyanate.  A.  J.  S  hilt  on.  (From  a  paper 
read  before  the  Chemical  Society,  May  15ih,  1884)  The  author 
finds  that  if  a  drop  of  dilute  ferric  chloride  be  allowed  to  fall  into 
a  solution  of  potassium  sulphocyanide,  the  red  colour  at  first  formed 
is  completely  discharged.  Also  that  a  liquid  containing  enough 
ferric  sulphocyanate  to  render  it  almost  opaque  is  completely  de- 
colorized if  boiled  with  an  excess  of  hydrochloric  acid.  These 
effects  are  readily  explained  by  the  fact  that  the  sulphocyanide  is  a 
powerful  reducing  agent. 

BehaTionr  of  the  Acetates  of  Chromium,  Iron,  and  Aluminium. 
B.  Beinitzer.  (Ohemical New8,x\Yiii,  114>.  ^romZeitschr.fiirAnalyL 
Ghem.)  If  a  solution  of  chromium  sulphate  or  chloride  is  mixed 
with  an  excess  of  sodium  acetate,  and  boiled,  no  deposit  is  formed 
e7en  after  hours  of  ebullition,  however  concentrated  the  solution, 
and  however  much  sodium  acetate  is  added.  If  the  solution  is 
boiled  for  a  short  time  only,  it  takes  on  cooling  a  violet  colour. 

The  solution  of  a  chromic  salt  thus  treated  is  found  to  have 
assumed  decidedly  new  properties.  Caustic  alkalies,  ammonia, 
ammonium  sulphide  and  carbonate,  alkaline  carbonates,  sodium 
phosphate,  baryta-water,  and  barium  carbonate  produce  in  the  cold 
not  the  slightest  turbidity,  whether  added  in  small  quantities  or  in 
excess.  Caustic  alkalies  and  baryta  change  the  colour  of  the  solu- 
tion, at  first  to  an  olive-green,  and  then  to  an  emerald-green,  and 
after  standing  for  twelve  hours  the  liquid  congeals  to  a  green  jelly* 
On  adding  ammonia  no  immediate  change  of  colour  occurs ;  after 
about  forty-eight  hours  the  liquid  is  converted  to  a  violet  jelly. 
Ammonium  sulphide  and  carbonate  act  in  the  same  manner  after 
the  lapse  of  several  days.  If  the  mixture  is  boiled  after  the  addition 
of  the  above-mentioned  reagents,  there  appears,  according  to  the 
strength  of  the  alkaline  reaction  and  the  quantity  added,  sooner  or 
later  a  precipitate ;  sodium  phosphate  alone  occasions  no  deposit. 

If  the  solution  contains,  along  with  chromic  oxide,  ferric  oxide 
and  alumina,  the  chromium  acetate  imparts  its  passivity  to  certain 
quantities  of  the  ferric  and  aluminium  acetates.  Neither  by  ebulli- 
tion nor  by  the  addition  of  caustic  alkab'es,  ammonia,  etc.,  can 
certain  quantities  of  ferric  and  aluminium  acetate  be  detected 
in  presence  of  chromic  acetate.     Ammonium  sulphide  makes  an 
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exception  as  far  as  iron  is  concerned,  since  it  effects  a  slow  but  com- 
plete precipitation  of  iron  snlphide.  A  given  quantity  of  chromium 
can  preserve  a  given  quantity  of  iron  and  alumina  from  precipita- 
tions, but  larger  quantities  only  if  the  solution  of  chromium  has 
been  boiled  with  the  sodium  acetate  before  the  addition  of  the  solu- 
tion of  iron  and  aluminium. 

If  the  chromic  solution  is  merely  mixed  with  sodium  acetate  in 
the  cold,  the  chromium  can  at  first  be  precipitated  in  the  cold  by 
the  above-named  reagents.  On  standing  for  a  day  the  liquid 
acquires  the  same  passivity  as  it  would  have  done  on  boiling. 

From  the  above  it  appears  that  the  method  of  separating  ferric 
and  aluminium  salts  in  the  form  of  basic  acetates  entirely  loses  its 
applicability  in  presence  of  chromic  salts. 

Constitution  of  Quinine  and  Quinidine.  Z.  H.  Skraup. 
(^Monatsh.  fur  Chem.^  iv.  695  ;  Journ,  Ohem.  Soc,  1884,  86.)  The 
author  has  already  shown  (see  Year-Book  of  Pharmacy,  1882,  64) 
that  these  two  alkaloids,  when  oxidized  by  chromic  acid,  yield 
carbonic  anhydride  and  quininic  acid,  Cn  Hg  N  O3,  which  latter, 
when  heated  with  hydrochloric  acid,  gives  methyl  chloride  and 
zanthoquinic  acid,  G^q  -^  ^  ^s*  resolvable  by  heat  into  C  0^  and  a 
hydroxyquinoline,  C9  H^  NO  =  C9  Hg  (0  H)  N ;  further,  that  quininic 
acid  is  converted  by  oxidation  with  permanganate  into  a  pyridine- 
tricarboxylic  acid,  Gg  H2 N  (GOO H)s, identical  with  that  which  is 
obtained  from  cinchoninic  acid ;  hence  it  is  probable  that  quininic 
acid  is  a  derivative  of  quinoline,  and  that  its  methyl-group  is 
situated  in  the  benzene  residue  of  the  quinoline  molecule ;  hence 
also  it  may  be  inferred  that  the  hydroxyquinoline  obtained  from 
xanthoquinic  acid  has  its  hydroxyl-group  situated  in  the  benzene 
residue.  According  to  existing  views  there  should  be  only  four 
hydroxyquinolines  thus  constituted.  Three  are  already  known,  and 
the  main  object  of  the  present  investigation  is  to  ascertain  whether 
the  hydroxyquinoline  obtained  in  the  manner  just  mentioned  is 
identical  with  either  of  these  three,  or  consists  of  the  hitherto  un- 
known fourth  modification. 

Xanthoquinic  acid  is  for  the  most  part  resolved  at  310°  into  car- 
bonic anhydride  and  a  hydroxyquinoline,  which,  when  purified  by 
conversion  into  platinochloride,  etc.,  crystallizes  from  absolute 
alcohol  in  slender  white  prisms,  soluble  in  alcohol  without  colora- 
tion, the  solution  however  acquiring,  on  addition  of  water,  a  faint 
yellow  colour,  which  disappears  on  further  addition  of  alcohol. 
This  behaviour  distinguishes  the  hydroxyquinoline  in  question  from 
the  me^o-modification,  the  alcoholic  solution  of  which  exhibits  a 
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splendid  green  fluorescence.  From  the  or^/io-modification  it  is  dis- 
tingnished  by  giving,  on  addition  of  ferric  chloride  to  its  alcoholic 
solution,  not  a  green,  but  a  reddish  coloration.  With  jparO' 
hydroxyquinoline,  on  the  other  hand,  it  agrees  yery  nearly  in  its 
melting  point  (194^),  and  further  in  the  yellow  coloration  of  its 
alcoholic  solution  by  ferric  chloride ;  in  giving  with  picric  acid 
slender  yellow  prisms  melting  at  235-235*5^ ;  with  cupric  acetate, 
first  a  fine  blue-green  colour,  then  gradually  violet  prisms,  which 
•dissolve  in  boiling  alcohol  with  a  fine  leaf-green  colour,  and  remain 
unaltered  on  evaporation. 

This  hydroxyquinoline  dissolves  readily  when  gently  heated  with 
four  times  its  weight  of  strong  nitric  acid,  and  the  solution,  when 
quickly  cooled  and  cautiously  diluted  with  cold  water,  deposits 
orange-red  crystals,  easily  soluble  in  hot  water,  the  solution  slowly 
mixed  witb  potash-lye,  depositing  yellowish  prisms,  which,  after  re- 
crystallization  from  dilute  alcohol,  melt,  like  nitro-j?-hydroxyquino- 
line,  at  140-141^.  The  alcoholic  solution,  mixed  with  cupric 
-acetate,  first  turns  bright  green,  and  then  deposit-s  a  copper-brown 
precipitate,  or  if  a  trace  of  alkali  be  added,  a  green  precipitate. 
The  barium  salt  of  the  nitro-compound  forms  orange-red  needles, 
slightly  soluble  in  cold,  much  more  freely  in  boiling  water. 

Cinohoninic,  quininic,  and  xanthoquinic  acids  may  be  represented 
by  the  following  constitutional  formulffi  :— 

COOH  COOH 

MeO  I  HO 


N  N 

Cinchonic  Acid.  Quininic  Acid.  Xanthoquinic  Acid. 

Compound  of  Quinine  and  Chloral.  G.  Maz  zara.  (Gazz.  Clam. 
Ital.^  xiii.  269.  From  Journ,  Chem.  8oc.)  This  compound,  chloral' 
-quinine^  is  formed  on  adding  to  a  solution  of  quinine  in  chloroform 
an  equivalent  quantity  of  chloral  (5*5  grams  of  anhydrous  chloral 
to  10  grams  of  quinine).  On  evaporating  the  liquid  in  a  dry  atmo- 
sphere, a  yellowish  transparent  gelatinous  mass  is  left,  which  dis- 
solves in  cold  ether ;  and  on  exposing  the  solution  to  a  gentle  heat,  a 
white,  mammellary  crystalline  substance  separates,  which  soon  per- 
vades the  whole  liquid,  converting  it  into  a  pulp.  The  same  result 
ia  more  quickly  obtained  on  adding  the  calculated  quantity  of  chloral 
to   a    solution  of  quinine  in  chloroform  diluted  with  anhydrous 
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ether,  and  heating  the  liquid.  The  precipitate,  after  washing  with 
ether  and  drying  over  sulphnric  acid,  forms  an  apparently  amor- 
phous, perfectly  white  and  very  light  mass,  having  a  slightly  bitter 
taste,  melting  and  blackening  at  149°,  not  perceptibly  altering  in 
dry  air.  This  body  has  the  composition  C^  H^  Ng  O3,  C  Gig.  C  0  H. 
It  is  insoluble  in  benzene,  sparingly  soluble  in  cold,  more  soluble  in 
hot  alcohol,  from  which  it  separates  on  evaporation  as  a  gelatinous 
mass.  The  solution,  on  addition  of  water,  deposits  a  white  pre- 
cipitate consisting  of  a  mixture  of  quinine  and  chloral-quinine. 

Chloral-quinine  dissolves  in  water  slightly  acidulated  with  sul- 
phnric, acetic,  or  other  acids,  forming  solutions  which  exhibit  a 
fluorescence  similar  to  that  of  quinine  salts,  and  react  like  the  latter 
with  chlorine  and  potassium  f erricyanide.  The  aQetic  acid  solution 
yields  with  sodium  bicarbonate  a  precipitate  nearly  free  from 
chlorine.  These  reactions  show  that  chloral-quinine  is  decomposed 
partially  by  water,  completely  by  acids. 

Phenols,  as  is  well  known,  do  not  form  addition-products  with 
chloral,  but  in  presence  of  dehydrating  agents  they  yield  conden- 
sation-products with  elimination  of  water ;  phenol  and  thymol,  for 
example,  forming  respectively  dihydroxyphenyl-  and  dihydroxy- 
thymyl-trichlorethane.  The  author  has  also  succeeded  in  obtaining 
addition-products  by  the  action  of  chloral  on  paracresol  and 
thymol,  without  the  aid  of  sulphuric  acid. 

ParacresqUchloral,  Cg  H^Me  (0  H),  C  CI3.  C  0  H,  crystallizes  in 
small  needles  melting  at  52-56°. 

Thymol-chloral,  Cg  H4.  Me  (C3  H7)  (0  H),  C  Clj.  C  0  H,  melts  at 
130-134°. 

Quinine  Fhenolsulphonate.  P.  Giurleo.  (Archiv  der  Fluxrm, 
[3],  xxi.  298.)  This  salt  can  be  obtained  by  dissolving  quinine 
in  phenolsulphonic  acid,  and  by  decomposing  solutions  of  lead 
or  barium  phenolsulphonates  with  a  solution  of  quinine  sulphate. 
The  salt,  which  crystallizes  with  difficulty,  contains  52  per  cent,  of 
quinine,  20  per  cent,  of  phenolsulphonic  acid,  and  28  per  cent,  of 
water. 

Cinchonamine.  M.  A  maud.  (Oompies  Bendus,  xcvii.  174;. 
Joum.  Chem.  Soc,  1884,  87.)  Cinchonamine,  6x9  Hg^  N^  0,  exists, 
in  Bemijia  purdiana,  but  is  not  contained  in  B.  pedunculata,  which 
contains  quinine.  To  extract  cinchonamine,  the  finely  powdered 
bark  is  exhausted  with  very  dilute  sulphuric  acid,  the  solution 
filtered,  boiled,  and  precipitated  with  milk  of  lime.  The  precipitate 
is  dried  on  porous  tiles,  and  digested  with  boiling  ether.  The 
ethereal  solution  is  decanted  from  undissolved  resinous  substances^ 
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etc.,  washed  with  dilnte  hjdrochlorio  add,  which  removes  the  cin- 
chonamine,  and  the  acid  solation  of  cinchonamine  hydrochloride  is 
evaporated  to  crystallization.     The  hydrochloride  is  dissolved  in 
boiling  dilnte  acid,  filtered  through  animal  charcoal,  and  recrystal- 
lized.     The  free  base  is  obtained  by  adding  ammonia  to  a  solation 
of  the  hydrochloride,  and  crystaUizing  the  alkaloid  from  boiling 
ether.     An  alcoholic  solution  of  the  alkaloid  is  dextrogyrate,  its 
rotatory  power   at   97**  being  [aj^  =122-2°.     According    to  Dr. 
Laborde,  cinchonamine  is  highly  poisonous,  even  in  very  small  doses. 
The  salts  of  cinchonamine  generally  crystallize  readily,  and  are 
but  slightly  soluble  in  water,  especially  in  presence  of  free  acid. 
They  dissolve  in  hot  alcohol,  from  which  they  crystallize  on  cooling. 
The  hydroehlonde  crystallizes  from  an  acid  solution  in  thin,  brilliant, 
anhydrous,  prismatic  lamell»,  very  slightly  soluble  in  acidulated 
water.     From  a  neutral  aqueous  solution,  the  salt  crystallizes  in 
opaque  flattened  prisms  containing  1  mol.  H»  0.     These  crystals 
effloresce,  and  are  much  more  soluble  than  the  anhydrous  salt. 
This  property  of  the  hydrochloride  to  crystallize  in  an  anhydrous 
condition  from  acid  solutions  furnishes  a  method  of  separating  cin- 
chonamine from  all  the  alkaloids  with  which  it  is  associated  in 
B.  purdiatM.     The  hydrobromide  forms  brilliant,  slender,  anhydrous 
needles,  slightly  soluble  in  cold  water,  much  more  soluble  in  hot 
water.     The  hydriodide  crystallizes  in  micaceous  plates,  almost  in- 
soluble in  cold  water.      The  nitrate  is  only  slightly  soluble  in  cold 
alcohol,  but  is  much  more  soluble  in  hot  alcohol,  from  which  it 
crystallizes  in  hard,   thick,  short  prisms.      This  salt  is   slightly 
soluble  in  pure  water,  but  is  insoluble  in  acidulated  water,  and  is 
precipitated  on  adding  nitric  acid  to  even  a  dilute  aqueous  solution 
of  any  cinchonamine  salt.     The  precipitate  is  at  first  flocculent,  but, 
on  standing,  it  rapidly  becomes  crystalline,  the  crystals  being  small 
prisms  which  polarise  light.     At  15^,  100  parts  of  alcohol  of  94P 
dissolve  0*825  part  of  the  salt ;  100  parts  of  water  at  the  same  tem- 
perature dissolve  0*2  part  of  salt.     The  stdphate  can  be  purified  by 
crystallization  from  alcohol.     A  solution  of  the  salt  in  water  con- 
taining 1  mol.  Hg  S  O4  has  a  rotatory  power  at  15°  [aj^  =  +  43-5 ;  at 
25°  [a]i>=  +42-2.    The  formate  crystallizes  with  difficulty.     The 
acetate  is  very  soluble  in  water,  from  which  it  is  deposited  as  a 
resinous  mass  on  evaporation.     By  spontaneous  evaporation  of  the 
aqueous  solution  the  salt  is  obtained  in  deliquescent  crystalline  con- 
cretions.    The  oxalate  does  not  crystallize  from  an  aqueous  solution, 
but  is  deposited  in  a  resinous  form.     The  tartrate  forms  a  ciystalline 
powder  consisting  of  small  hexagonal  prisms  which  polarise  light 
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100  parts  ot  water  at  15°  dissolve  1*150  parts  of  the  salt.  The 
maJate  forms  brilliant  nacreous  plates,  very  slightly  soluble  in  cold 
water,  but  somewhat  soluble  in  boiling  water.  The  crystals  retain 
I  mol.  Hg  0  at  120^,  but  melt  and  become  anhydrous  at  160°. 
100  parts  of  water  at  15°  dissolve  1  part  of  malate.  The  citrate  is 
deposited  from  a  boiling  solution  on  cooling  as  a  resinous  mass, 
which  g^radually  becomes  crystalline,  forming  concretions  composed 
of  brilliant  prisms  which  polarise  light.  100  parts  of  water  at  16° 
dissolve  1*950  parts  of  the  citrate. 

Cinchocerotin.  A.  Helms.  (Archiv  der  Pharm,  [3],  xxi.  279; 
Joum,  Chem,  Soc,  1884,  331.)  This  substance  was  exhibited  by 
its  producer,  Kemer,  at  the  exhibitions  at  Paris,  in  1858,  and  at 
London,  in  1862.  It  had  been  deposited  in  copper  tubes  through 
which  hot  alcohol  was  passed  after  having  exhausted  a  mixture  of 
calcium  hydrate  and  South  American  calisaya  bark.  The  brown 
mass  yielded  two  different  substances  when  treated  with  alcohol, 
the  first  and  larger  constituent  was  a  white  crystalline  body,  for 
which  the  author  proposes  to  retain  the  name  cinchocerotin^  the 
second  a  light  yellow  substance  of  which  only  a  small  quantity  was 
obtained.  The  first  constituent  is  represented  by  the  formula 
^37  ^48  ^2>  ^^^  melts  at  130°.  It  is  dissolved  by  the  ordinary 
solvents,  and  when  oxidized  with  chromic  mixture,  yields  butyric 
and  acetic  acids,  together  with  an  acid  which  was  obtained  in 
orystals  melting  at  72°.  This  the  author  proposes  to  call  ctncZ^cero. 
tic  acid,  CiQ  H32  O3.  Cinchocerotin  is  not  attacked  by  alkalies,  and 
is  probably  allied  to  betulin  and  cerin  in  constitution.  The  second 
oonstituent  of  the  crude  mass  is  decomposed  at  230°  without  melt- 
ing, and  when  heated  with  glacial  acetic  acid  forms  a  crystalline 
acid  melting  at  54°,  which  is  easily  soluble  in  alcohol,  ether,  and 
light  petroleum.  It  forms  sparingly  soluble  metallic  salts.  A 
further  examination  of  this  constituent  was  not  possible  owing  to 
the  small  yield. 

Notes  on  Cinchona  Alkaloids.  C.  H.  Wood  and  E.  L.  Barrett. 
{Okeniical  NetvSj  xlviii.  4.)  In  a  previous  paper  the  authors  stated 
that  the  crystals  obtained  from  an  ethereal  extract  of  cuprea  bark 
were  composed  of  equal  quantities  of  quinine  and  quinidine.  They 
have  since  then  investigated  this  subject  more  closely,  and  pub- 
lish the  results,  etc.,  in  the  present  paper.  In  the  first  case  equal 
quantities  of  quinine  and  quinidine  sulphates  were  dissolved 
separately  in  acidulated  water,  the  solution  shaken  with  ether, 
excess  of  soda  added,  and  the  whole  agitated ;  as  soon  as  the  pre- 
cipitates had  dissolved  in  the  ether,  the  ethereal  solutions  were 
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decanted  off  and  mixed.  The  crystals  deposited  from  this  mixed 
solution  yielded,  on  analysis,  numbers  approximating  to  the  com- 
position 1  mol.  quinine  +  1  mol.  quinidine  +  2^  Hg  0.  In 
another  experiment  equal  weights  of  the  alkaloids  were  dissolved 
together  in  50  per  cent,  spirit.  The  crystals  obtained  from  this 
solution,  after  forty-eight  hours'  exposure  over  sulphuric  acid,  were 
similar  in  constitution  to  those  described  above.  Whilst  in  a  third 
experiment  equal  weights  of  the  two  sulphates  were  dissolved,  etc., 
as  in  the  first  experiment,  but  the  alkaloids  were  taken  up  with 
warm  benzene.  This  time  the  crystals,  even  after  three  days'  ex- 
posure, were  found  to  contain  1  mol.  quinine  +  1  mol.  quinidine  + 
2  Hg  O  +  Cg  Hg.  From  these  facts  the  authors  infer  that  the 
crystals  always  contain  water,  and  therefore  this  compound  is  a 
hydrate  of  the  two  alkaloids. 

When  anhydrous,  a  mixture  of  quinine  and  quinidine  has  a 
lower  melting  point  than  either  of  the  constituent  alkaloids.  Some 
of  the  anhydrous  double  body  dissolved  in  dry  benzene  had  de- 
posited only  a  very  few  crystals,  after  remaining  corked  up  ten 
days,  but  on  removing  the  cork  and  exposing  the  contents  of  the 
flask  to  the  air,  plenty  of  crystals  soon  formed,  and  in  two  days  the 
solution  was  half  filled  with  them.  Quinine,  prepared  from  the 
sulphate,  when  dissolved  in  warm  benzene,  forms  rhomboidal 
crystals  of  the  composition  2  mols.  quinine  +  2  H^  0  +  Cg  H^. 
They  lose  the  benzene  slowly  ;  a  sample  after  being  kept  for  some 
time  had  lost  all  odour  of  benzene,  but  gave  evidence  of  the 
presence  of  the  hydrocarbon  when  treated  with  an  acid.  The 
authors  remark  on  the  analogy  these  crystals  bear  to  those  of  tho 
quinine  and  quinidine  compound  when  crystallized  from  the  sam& 
menstruum.  When  anhydrous  quinine  is  dissolved  in  dry  benzene^ 
it  crystallizes  out  in  needles  containing  a  large  quantity  of  benzene, 
which  is  gradually  given  off  until  only  1  mol.  benzene  is  retained. 
Cinchonidine  crystallizes  from  benzene  without  water,  but  with  1 
mol.  benzene,  with  which  it  readily  parts.  The  benzene  employed 
in  these  experiments  was  carefully  purified.  The  authors  recom- 
mended the  following  test  for  the  purity  of  quinine: — 0*7  gram 
of  the  quinine  sulphate  to  be  tested  is  dissolved  in  20  drops  of 
hydrochloric  acid  and  7  c.c.  of  water ;  7  c.c.  of  benzene  are  added, 
and  the  whole  warmed,  and  then  shaken  up  with  3^  c.c.  of  dilute 
ammonia.  The  benzene  layer  is  separated,  the  quinine  hydrate 
allowed  to  crystallize  out  and  filtered  off;  the  separation  of  feathery 
crystals  then  indicates  the  presence  of  cinchonidine.  These  crystals 
contain  a  large  quantity  of  quinine.     Less  than  1  per  cent,  of  cin- 
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cbonidine  can  be  recognised  in  this  way.  The  crystals  must  be 
sought  for  within  the  liqnid,  not  on  the  snr&ice.  The  quantities 
and  method  of  procedure  given  above  must  be  strictly  followed  in 
order  to  ensure  success.  Absolutely  pure  benzene  is  not  necessary 
for  this  test ;  the  benzene  should,  however,  crystallize  when  placed 
in  a  freezing  mixture. 

Preparation  of  Substituted  duinolines.  P.  Fried  lander  and 
O.F.Gohring.  {Joum,  Chem,  Soc.^  iroiaBer.derdeutsch.  client,  Oes., 
hyL  1833-1839.)  a-Methylquinoline  (quinaldine)  can  be  prepared 
by  the  direct  union  of  orthamidobenzaldehyde  and  acetone  in  the 
presence  of  an  alkali.  a-Phenylquinoline,  formed  on  gently  warm- 
ing a  solution  of  orthamidobenzaldehyde  and  excess  of  acetophenone 
in  dilute  alcohol  with  a  few  drops  of  soda  solution,  is  identical  with 
the  y.phenylquinoline  of  Grimaux  (Oomptes  Bejidus^  1883,  584) 
•and  the  a-phenylquinoline  of  Dobner  and  Von  Miller  (Ber.,  xvi. 
1664).     The  formula  for  this  compound  is, — 

^CH    :     CH 

^N      =     C  Ph 

Phenylacetaldehyde  unites  with  orthamidobenzaldehyde,  forming 

CH  :  CPh 
jS-phenylquinoline,     C-H^^  |        ,     which     crystallizes    in 

^-N    :  CH 

needles  melting  at  93°.  With  an  alkaline  solution  of  ethyl  aceto- 
acetate,  amidobenzaldehyde  combines,  producing  the  ethyl  salt  of 
<i'Viethylquinoli7ie  jS-carhoxylic  acid, 

C  H  :  C.  C  0  0  Et 


CcH,< 


-N   :    CMe 

This  ethereal  salt  is  deposited  from  an  alcoholic  solution  in  white 
needles  (m.  p.  71°),  which  are  insoluble  in  water.  It  forms  a 
crystalline  platinochloride,  (C13  H^g  N  03)3,  Hg  Pt  Clg  +  2  Hg  0.  On 
saponification  with  alcoholic  soda  or  hydrochloric  acid,  it  yields 
•o-lepidinecarboxylic  acid  (m.p.  234°). 

If  ethyl  acetoacetate  and  amidobenzaldehyde  are  heated  at  160° 
(without  a  solvent),  hydroxyqiiinoUnemethylhy ketone, 

C  H  :  C.  C  0  Me 


C«H,< 


-N   :  C.  0  H 

is  obtained  as  a  crystalline  mass  (m.  p.  232°),  soluble  in  hot  water. 
The  compound  is  precipitated  by  carbonic  acid  from  its  solution  in 
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alkalies.     Amidobenzaldehyde  acts  on  ethyl  benzoylaoetate,  forming^ 

CH  :  C.  COPh 
the  compound,  Cg  H^^  |  It  melts  above  270°,  and 

-N    :  C.  OH 

is  less  soluble  than  the  preceding  substance,  wbich  it  closely  re- 
sembles in  other  respects. 

Phenyl  ftuinoline.  0.  Doebner  and  W.  v.  Miller.  (Ber.  der 
deutsch.  chem,  Ges,,  xvi.  1664-1667.)  The  formation  of  quinaldine 
from  a  mixture  of  aniline,  nitrobenzene,  sulphuric  acid,  and  alde- 
hyde, or  glycol,  was  assumed  by  the  authors  to  be  due  to  the 
formation  in  the  first  case  of  crotonaldehyde.  Experiments  made 
with  mixtures  of  acetaldehyde  with  higher  homologues,  e.g.y 
butyraldehyde  and  yaleraldehyde,  show  that  acetaldehyde  alone 
yields  this  reaction.  Ginnamic  aldehyde  should,  however,  yield 
pJtenylquinolinej 

-N    :  CPh  -N:  CMe 

Cg  H  ^  I       corresponding  to  quinaldine,  C«  H^  ^  I 

*^CH:  CH  ^CH:CH 

On  warming  a  mixture  of  aniline  and  cinnamic  aldehyde,  the  com- 
pound C9  Hg  :  N  Cg  Hg  is  formed,  crystallizing  in  yellow  scales  melting 
at  109°.  It  is  sparingly  soluble  in  water,  readily  in  ether  and  hot 
alcohol.  Its  hydrochloride  crystallizes  in  long  yellow  needles.  Phenyl 
quinoline  is  prepared  by  heating  a  mixture  of  30  parts  of  cinnamic 
add,  20  parts  of  aniline,  and  20  parts  of  hydrochloric  acid,  for  two 
hours  at  200-220° :  the  brown  product  is  boiled  with  dilute  hydro- 
chloric acid,  the  cold  filtered  solution  supersaturated  with  soda,  and 
the  phenylquinoline  extracted  with  ether.  It  crystallizes  from  dilute 
alcohol  in  long  silky  needles,  melting  at  83°,  and  it  boils  above 
300°  without  decomposition.  It  dissolves  sparingly  in  water, 
readily  in  ether  and  in  boiling  alcohol.  The  hydrochloride,  nitrate^ 
and  sulphate  are  readily  soluble  in  water;  the  platinochloride, 
(C|5  Hji  N)2,  Ho  Ft  Clg,  forms  yellow  needles,  sparingly  soluble  in 
water ;  the  chromate,  C^g  H^i  N",  Cro  O7  H,  is  a  characteristic  salt 
crystallizing  in  gold-coloured  scales. 

Preparation  of  Diquinoline.  B.  C.  Tresidder.  (Chemical 
News,  xlviii.  31.)  The  author  obtained  diquinoline  from  quinoline 
by  the  following  process  :— 

Quinoline  was  converted  into  its  hydrochlorate  by  heating  in  a 
retort  with  the  strongest  hydrochloric  acid,  and  distilling  off  the 
water.  The  hydrochlorate  of  quinoline  was  then  heated  with  an 
equal  weight  of  zinc  chloride  to  a  temperature  of  350°  C.  for  five  or 
six  hours,  the  retort  being  inverted.     The  produciT  was  transferred 
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to  a  flask,  and  treated  with  strong  solution  of  soda,  added  in  saffi- 
cient  quantity  to  re-dissolve  the  precipitate  of  zinc  hydrate  first 
formed.  The  mixture  was  then  submitted  to  distillation  with 
steam,  to  remove  unchanged  quinoline,  which  distilled  over,  leaving 
a  black,  oily  liquid  which  solidified  on  cooling.  This  black  matter 
was  washed  with  water,  and  then  boiled  with  a  large  quantity  of 
alcohol,  and  the  solution  filtered  whilst  hot.  The  filtrate  was 
decolorized  with  animal  charcoal,  and  again  filtered  hot.  Diquino- 
line  crystallized  out  on  allowing  the  solution  to  cool,  and  was  puri- 
fied by  recrystallization  from  alcohol.  The  yield  was  not  large, 
but  sufficient  to  render  the  method  applicable  for  the  production  of 
diquinoline. 

ftninoliiie  and  ChloraL  0.  Khoussopoulos.  (Ber,  der  deutsck 
cliem,  Qes.y  xvi.  881.)  On  mixing  the  two  liquids,  the  author  ob- 
tained a  white,  insoluble  butyraceous  mass,  which  could  not  be 
recrystallized.  But  on  mixing  the  ethereal  solutions  of  the  two 
compounds,  only  very  little  of  this  mass  is  formed,  while  the  filtrate,, 
on  evaporation,  will  yield  white  crystals  which  melt  at  Q&^  C,  are 
decomposed  by  hot  water,  but  may  be  recrystallized  from  benzol, 
and  have  the  composition  C^^  H^q  ^  ^2  ^^3>  representing  one  mole- 
cule each  of  chloraJ,  quinoline,  and  water. 

Quinoline  and  Phenols.  K.  Hock.  (JDer.  der  deutsch.  chem. 
Ges,y  xvi.  885-887.)  The  author  observed  a  rather  considerable 
rise  of  temperature  to  take  place  on  mixing  quinoline  and  phenol ; 
the  liquid  remained  transparent,  but  the  author  was  unable  to  obtain 
a  well-defined  compound.  By  combining,  with  the  aid  of  heat, 
2  molecules  of  quinoline  with  1  molecule  of  resorcin  a  crystalline 
mass  of  quinoline'resorcin^  C^  H^q  Ng  O3,  is  obtained,  which  may  be 
recrystallized,  is  readily  soluble  in  alcohol,  ether,  and  chloroform, 
insoluble  in  benzene,  sparingly  soluble  in  cold  water,  and  has  a 
bitter,  somewhat  acrid  taste.  In  a  similar  manner  may  hydroquu 
none-quinoline  be  obtained,  which  has  similar  properties,  but  like 
hydroqninone  turns  red,  when  moist,  on  exposure  to  the  air.  Both 
compounds  possess  antiseptic  and  antipyretic  qualities,  and  are 
being  used  in  the  hospital  of  Bern. 

Decomposition-Products  of  Coal-Tar  ftuinoline.  E.  Jacobsen 
and  C.  L.  Reimor.  {Ber.  der  deutsch,  chem,  Oes,,  xvi.  1082-1087.) 
The  authors  have  mentioned  the  formation  of  a  yellow  dye  obtained 
by  the  action  of  phthalic  anhydride  on  coal-tar  quinoline  {Ber,,  xvi. 
513),  which  was  supposed  to  be  identical  with  Traub's  qnino- 
phthalene,  obtained  from  quinoline  which  had  been  prepared  from 
cinchonine  {Ber,  xvi.,  878).     They  prepare  it  by  heating  the  com- 
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mercial  quinoline,  boiling  at  235-240^  (2  parts),  with  phthalio 
anhydride  (1  part),  and  zino  chloride  (1  part),  for  fonr  to  five  hours 
at  200^ ;  the  product  is  dissolved  in  concentrated  sulphuric  acid  at 
100^,  and  the  solution  poured  into  water,  when  the  dye  separates 
and  can  be  purified  by  crystallization,  first  from  glacial  acetic 
acid,  and  then  from  alcohol.  It  forms  slender,  gold-coloured 
needles,  melting  at  234-235°,  and  subliming  at  higher  temperatures. 
It  is  insoluble  in  water,  very  sparingly  in  ether,  but  more  readily 
in  boiling  alcohol  and  in  glacial  acetic  acid.  It  dyes  silk  and 
cotton,  and  resists  the  action  of  light,  acids,  and  alkalies ;  it  has  no 
basic  properties,  water  separating  it  unchanged  from  its  solution  in 
Bulphuric  acid.  The  numbers  obtained  on  analysis  agree  better 
with  the  formula  0^9  H^x  N  O2,  than  with  0^7  H^  N  Oq,  and  this  led 
the  authors  to  the  supposition  that  the  formation  of  this  dye  might 
be  due  to  the  presence  of  methylquinoline,  and  that  it  is  not  derived 
from  the  quinoline  itself.  They  prove  that  this  is  the  case  by  show- 
ing  that  after  the  whole  of  the  methylquinoline  has  been  converted 
into  the  dye,  the  unattacked  quinoline  no  longer  gives  the  reaction ; 
and  also  that  the  yellow  dye  is  decomposed  by  heating  with  hydro- 
chloric acid  into  phthalio  acid  and  quinaldine  (methylquinoline), 
and  that  it  can  be  re-made  from  the  latter,  according  to  the  equation 
G^o  H9  N  +  Cg  H4  O3  =  G|g  Rii  N  Og  +  Hji  0.    Its  constitution  is  pro- 

c.co. 

bably  Cm'Ra\^  I  ^  C^ H4,  i.e.,  quinaldine,  in  which 

N:   CMe.C.CO'^ 

two  hydrogen-atoms  of  the  pyridine  nucleus  are  replaced  by  the 
phthalic  radical.  Homologues  of  quinoline  containing  methyl 
groups  in  the  benzine  nucleus  only  do  not  react  with  phthalic  acid, 
whilst  homologues  of  quinaldine  behave  in  the  same  way  as  the 
latter  substance. 

The  red  dye  previously  obtained  by  Jacobsen  by  the  action  of 
benzotrichloride  on  coal-tar  quinoline  can  neither  be  obtained  from 
pure  quinoline  nor  from  pure  quinaldine,  its  formation  being  ap- 
parently dependent  upon  a  mixture  of  the  two. 

Pyridine  Bases.  A.  Ladenburg.  {Ber.  der  deutsch,  chem.  Qes.j 
xn.  1410.)  When  pyridinethyl  iodide  is  heated  at  the  melting 
point  of  lead,  a  black  mass  is  formed  which,  on  distillation  with 
excess  of  soda,  yields  water  and  an  alkaline  oil  insoluble  in  water. 
The  oil  (dried  over  potash)  has  not  a  constant  boiling  point,  but 
distils  between  130°  and  170°.  It  appears  to  consist  of  a  mixture 
of  aromatic  hydrocarbons  (b.  p.  80-140°),  pyridine  and  ethyl- 
pyridine. 
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Bases  of  the  Pyridine  and  Piperidine  Series.  A.  Ladenburg. 
(Comptes  Betidus,  xcviii.  516;  Joum,  Cheni.  SoCj  1884,  759.)  The 
bases  of  the  pyridine  series  are  tertiary  bases,  and  they  combine 
with  alcoholic  iodides,  forming  quaternary  iodides.  When  these 
iodides  are  heated  in  sealed  tubes  at  about  290^,  they  are  partially 
converted  into  hydriodides  of  tertiary  bases  homologous  with  the 
pyridine  employed.  By  this  reaction  two  isomeric  bases  are  always 
obtained  :  one,  which  is  formed  in  largest  proportion,  belonging  to 
the  y-series ;  whilst  the  other,  obtained  in  smaller  quantity,  and 
having  a  higher  boiling-point,  probably  belongs  to  the  a-series. 

When  the  compound  of  pyridine  with  ethyl  iodide  is  treated  in 
this  way,  it  yields  two  lutidines,  one  of  which  boils  between  153^ 
and  154^,  and  yields  isonicotianic  acid  on  oxidation,  whilst  the  other 
boils  at  about  166°,  and  on  oxidation  yields  traces  only  of  an  acid 
which  has  not  yet  been  isolated.  The  compound  with  propyl  iodide 
yields  two  coUidines,  one  of  which,  y-propyl-pyridine,  boils  at  168**, 
and  yields  isonicotianic  acid  on  oxidation ;  whilst  the  other  boils  at 
174°,  and  is  characterized  by  its  slightly  soluble  and  distinctly 
crystalline  platinochloride.  The  compound  with  methyl  iodide 
seems  to  behave  in  a  precisely  similar  manner,  but  the  products 
have  not  yet  been  isolated.  If  these  quaternary  iodides  are  heated 
at  a  still  higher  temperature,  ammonia  and  a  considerable  propor- 
tion of  aromatic  hydrocarbons  are  formed.  Ethylbenzeno  was 
obtained  in  this  way  from  the  compound  with  ethyl  iodide. 

The  conversion  of  pyridine  bases  into  piperidine  bases  is  effected 
by  the  action  of  sodium  on  a  hot  alcoholic  solution,  practically  the 
theoretical  yield  being  obtained,  and  in  this  way  a  whole  series  of 
homologues  of  piperidine  can  be  prepared.  Pyridine  yields  a  piperi* 
dine  which  seems  to  be  identical  with  the  piperidine  obtained  from 
piperine.  Crude  methyl-pyridine  from  Dippel's  oil,  however,  yielda 
a  methyl-pyridine  entirely  different  from  that  described  by  Hof- 
mann.  It  is  a  transparent,  strongly  alkaline  liquid,  which  boils 
at  122°,  and  has  the  odour  of  piperidine.  It  dissolves  in  water  with 
development  of  heat,  but  separates  from  a  very  strong  solution  on 
heating.  It  yields  a  crystalline  and  non-deliquescent  hydrochloride^ 
a  very  soluble  cystalline  platinochloride,  and  a  much  less  soluble 
aurochloride,  which  melts  in  slightly  warm  water.  The  crude 
methyl-pyridine  from  which  this  base  was  obtained  contained 
)3-methyl-pyridine,  together  with  a  larger  proportion  of  a-piooline. 

y-Ethylpiperidine  is  obtained  in  the  same  way  from  the  y-ethyl* 
pyridine  prepared  by  the  method  described  above.  It  boils  at  143°, 
forms  a  crystalline  hydrochloride,  has  an  odour  resembling  that  of 
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conicine,  and  behaves  like  this  latter  compound  in  contact  with 
water. 

Kairine  and  Eairoline':  Hydrozyquinolinemethyl  Hydride  and 
Qninolinemethyl  Hydride.  M.  Filehne.  (Pharm.  Joiim.,  3rd 
series,  xiv.  383.)  The  present  paper  treats  of  the  physiological 
properties  of  these  bodies.  They  are  both,  as  well  as  some  other 
componnds  of  the  qninoline  series,  very  powerful  anti-pyretics,  but 
have  no  local  action,  and  are  therefore  yaluable  medicines  in  cases 
of  fever.  They  are  quite  similar  in  action ;  kairoline  is,  however, 
less  energetic,  and  slower  in  action  than  kairine.  Kairine  has  been 
tried  in  a  series  of  acute  and  chronic  febrile  diseases,  and  in  all,  its 
antithermic  action  was  found  to  be  constant. 

The  hydrochloride  is  the  salt  employed  ;  it  is  a  clear  crystalline 
greyish'  yeUow  powder,  very  soluble  in  water,  and  has  a  bitter  some- 
what aromatic  taste.  After  administering  the  powder,  water  should 
he  drunk  freely.  Its  use  is  not  accompanied  by  any  unpleasant 
effects  such  as  headache,  ringing  in  the  ears,  sickness,  etc.  With 
regard  to  its  antithermic  properties,  doses  of  1  to  1*5  gram  in 
healthy  adults  have  no  physiological  action  and  no  effect  on  the 
temperature ;  whilst  in  cases  of  adult  patients  or  debilitated  sub- 
jects, a  dose  of  1  gram  every  two  hours  must  not  be  exceeded, 
otherwise  cyanosis  is  apt  to  ensue.  The  most  suitable  dose  in  adult 
fever  cases  is  0*3  to  0*5  gram  every  hour  or  half  hour.  The  interval 
between  one  gram  doses  should  not  exceed  two  and  a  half  hours, 
and  that  between  0*5  gram  doses  not  more  than  one  and  a  half  to  two 
hours,  for  the  effect  of  1  gram  only  lasts  three  hours,  whilst  that  of 
0*5  gram  is  of  two  and  a  quarter  hours  duration ;  to  produce  a  less 
pronounced  effect  the  dose  should  be  reduced  without  increasing 
the  interval.  When  the  influence  of  the  drug  ceases,  the  tempera- 
ture rises  again,  with  a  feeling  of  chilliness  amounting  sometimes  to 
actual  rigour.  Less  than  0*3  gram  given  at  once  has  no  practical 
effect  on  the  temperature ;  a  dose  of  0*3  to  1  gram  lowers  the  tern- 
peratnre  by  ^  to  2^ ;  another  dose  given  before  the  effect  of  the 
former  one  passes  away,  causes  a  further  reduction;  and  if  0*5  gram 
he  given  hourly,  it  invariably  follows  that,  without  any  injurious 
effect,  the  temperature  falls  to  the  normal  point  or  below  it,  after 
the  fourth  (sometimes  after  the  third,  or  even  the  second)  dose. 
The  temperature  cannot  be  brought  below  37-36*5°  C,  and  the  low 
temperature  is  maintained  only  as  long  as  the  administration  of  the 
drag  ia  continued  every  two  and  a  half  hours  at  least,  otherwise 
shivering  occurs,  and  the  temperature  rises  to  the  point  correspond- 
ing to  the  acnteness  of  the  disease ;  this  drawback  is  overcome,  so 
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as  not  to  disturb  the  night's  rest,  by  judicious  dosing  during  the 
day,  and  by  giving  a  full  dose  of  2  grains  of  hairoline  the  last  thing 
at  night.  The  action  of  kairine  begins  twenty- five  minutes  afler 
the  dose  of  0*5  to  1  gram  is  taken  by  the  month ;  the  fall  in  tem- 
perature is  more  rapid  the  larger  the  dose,  and  is  always  accom- 
panied  by  profuse  sweating,  which  lasts  only  as  long  as  the 
temperature  continues  to  fall.  During  the  use  of  these  drugs,  the 
urine  becomes  green,  but  contains  no  sugar  or  albumen.  Pneumonia 
patients  especially  have  enjoyed  great  comfort  from  the  use  of  this 
drug ;  in  fact,  such  cases  can  be  kept  quite  free  of  fever.  It  is  sug- 
gested to  use  kairine  as  a  remedy  in  malarial  affections,  by  giving 
1  gram  hourly,  three  hours  before  the  expected  attacks. 

Action  of  Nascent  Hydrogen  on  Pyrroline.  G.L.Giamician  and 
M.  Dennstedt.  {Ber,  der  deutsch,  chem.  Qes,^  xvi.  1536-1544; 
Joum,  Chem,  Soc,  1883,  1142.)  The  pyrroline  is  heated  with  zinc- 
dust  and  acetic  acid  for  twenty-four  hours,  and  the  product  distilled 
on  a  water-bath  under  diminished  pressure  to  expel  the  acetic  acid  and 
the  unaltered  pyrroline  ;  on  treating  the  residue  with  water,  a  green 
solution  is  obtained,  leaving  an  insoluble  residue  of  zino-dnst  mixed 
with  a  resinous  substance  insoluble  in  alcohol.  The  solution  is  freed 
from  zinc  by  means  of  sulphuretted  hydrogen,  acidulated  with 
hydrochloric  acid,  evaporated,  and  the  residue  steam-distilled  with 
an  excess  of  potash,  when  a  quantity  of  ammonia  is  given  off.  The 
distillate  is  acidulated  with  hydrochloric  acid,  evaporated,  and  the 
residue  dissolved  in  a  small  quantity  of  water,  and  again  distilled 
with  potash.  The  purified  oil  boils  at  90-91";  it  is  extremely 
soluble  in  water,  and  absorbs  carbonic  anhydride  from  the  air, 
forming  a  solid  deliquescent  compound.  It  forms  a  hydrochloride^ 
C^H^N.HCl,  melting  at  173-174°,  readUy  soluble  in  boiling 
alcohol^  from  which  it  crystallizes  in  prisms.  From  the  formula  of 
the  hydrochloride,  it  is  evident  that  the  free  hydropyrroline  has  the 
formula  C4H7N.  The  platinochloride,  (C4H7N)2,H,Pt  Cl^,  is 
sparingly  soluble  in  cold  water,  readily  in  boiling  water,  it  crystal- 
lizes in  the  triclinic  system.  Methyl  iodide  acts  very  violently  on 
hjdropyrroline,  with  formation  of  the  compound  G^  H^MeN,  Me  I ; 
this  crystallizes  from  boiliug  alcohol  in  nacreous  scales,  melting  at 
286°  with  decomposition ;  it  dissolves  very  readily  in  water,  and  its 
solution  is  not  decomposed  by  potash.  By  the  action  of  freshly 
precipitated  silver  chloride,  the  correspondiug  chloride  is  obtained. 
The  platinochloride,  (Cg  H^  N)2,  H2  Pt  Clg,  crystallizes  in  orange- 
coloured  needles,  with  variable  amounts  of  water.  By  the  action  of 
silver  oxide  on  a  solution  of  the  methiodide,  a  strongly  alkaline 
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liquid  is  obtained,  wbiob  can  be  evaporated  nearly  to  dryness  with- 
out decomposition ;  on  distilling  the  residue  it  decomposes,  yielding 
a  nearly  colourless  distillate,  sparingly  soluble  in  water,  and  having 
a  penetrating  odour  resembling  that  of  the  isonitriles. 

Nitrosohydropyrroline,  C4  Hg  N.  NO,  can  be  prepared  by  tbe  action 
of  potassium  nitrite  on  a  solution  of  the  base  in  dilute  sulphuric 
acid.  It  crystallizes  from  light  petroleum  in  needles,  melting  at 
37-38^ ;  it  dissolves  very  readily  in  water,  alcohol,  and  ether,  and 
gives  the  characteristic  nitrosamine  reaction  with  phenol  and  sul- 
phuric acid.  The  reactions  witb  methyl  iodide  and  nitrons  acid 
show  that  hydropyrroline  is  a  secondary  base  of  the  formula 
C^Hg:  NH. 

Action  of  Methyl  Alcohol  on  Piperidine  HydrocMoride.  A. 
Ladenburg.  (Bar.  der  deutsch.  chem.  Qes,,  xvi.  2057-2059.)  If 
piperidine  hydrochloride  is  heated  at  200^  with  methyl  alcohol,  the 
hydrochlorides  of  methyl-  and  dimethyl-piperidine  are  formed, 
together  with  methyl  ether.  These  changes  may  be  represented  by 
the  following  eqnations : — 

(1)  2MeOH+  C5HuN,HCl=Me20  +  C6HiiN,HCl  +  H,0; 

(2)  MeOH  +  CBHnN,HCl  =  CjHioNMe,HCl  +  H30;  and 

(3)  2MeOH+  CgHnN,  HCl  =  C5H9NMe8,  HCl  +  2HaO. 

The  author  offers  some  remarks  on  the  constitntion  of  the  piperi- 
dine derivatives.  Dimethyl  piperidine  hydrochloride,  C^  H9  N  Mog, 
H  CI,  which  behaves  generally  as  a  substituted  ammonium  chloride, 
forms  methylpiperidine  when  distilled,  bat  dimethylpiperidine  if 
heated  with  potash.  Hof  mann  explains  this  change  by  supposing  a 
transformation  of  a  methyl-group  from  a  nitrogen-  to  a  carbon-atom, 
similar  to  that  which  takes  place  in  the  conversion  of  methylaniltne 
into  toluidine.  The  author  objects  to  this  explanation,  and  points 
out  that  dimethylpiperidine  by  the  action  of  hydrochloric  acid  is  con- 
verted into  methyl  chloride  and  methylpiperidine  ;  a  change  which 
is  without  parallel  in  the  benzene  derivatives.  The  author  puts 
forward  another  view,  viz.,  that  in  the  formation  of  dimethyl- 
piperidine an  affinity  between  the  carbon-  and  nitrogen-  atoms 
is  broken  up,  and  then  the  second  methyl  group  attaches  itself 
to  the  nitrogen-atom.  Dimethylpiperidine  will  then  have  the 
constitution — 

C  Hg:  C H .  C  Hg.  C  Hj . C  Hg.  N  Me,, 

and  on  treatment  with  hydrochloric  acid  will  yield  a  base  isomeric 
with  piperidine,  CH,:  CH.  CHj.  CHj.  CH3  .N Me H,  which  is 
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conyerted  into  metbylpiperidine.  Several  other  observations  agree 
with  this  explanation ;  first  the  formation  of  trimetbylamine  and 
not  trimethylpiperidine,  by  the  action  of  methyl  iodide  on  dimethyl- 
piperidine;  secondly,  the  fact  that  piperylene  takes  np  fonr  and 
not  two  atoms  of  bromine ;  thirdly,  the  decomposition  of  the  base 
obtained  from  dimethylpiperidine  by  the  action  of  methyl  iodide 
and  silver  oxide  into  piperylene  and  trimetbylamine,  thus  :— 

CH2:CH.(CH2)3.NMe2,MeOH  = 
CH2:CH.CH2.CH2:CH2  +  NMe3  +  H20. 

Sjrntliesis  of  Piperidine.  A.  Ladenbnrg.  (Ber.  der  deutsch. 
chem.  Oes,,  xvii.  156.)  Pyridine  cannot  be  converted  into  piperi- 
dine by  the  action  of  tin  and  hydrochloric  acid,  but  by  the  action  of 
sodium  on  an  alcoholic  solution  of  pyridine  the  hydrogenisation  can 
be  effected,  although  only  in  small  part.  The  separation  of  the 
bases  was  effected  by  nitrous  acid,  the  resulting  nitrosopiperidine 
being  afterwards  decomposed  by  hydrochloric  acid.  The  platino- 
chloride  prepared  from  the  base  showed  a  complete  agreement  in 
properties  with  those  of  piperidine  platinochloride. 

Studies  on  Morphine.  O.  Hesse.  (Anndlen  derOhemtefCCxxii,, 
part  2.)  The  author  has  investigated  the  behaviour  of  morphine 
with  acetic  anhydride,  propionic  anhydride,  and  methyl  iodide ;  the 
behaviour  of  the  morphine-methyl  compounds  with  acetic  anhy- 
dride ;  the  action  of  methyl  iodide  upon  morphine  in  presence  of 
bases ;  the  behaviour  of  methyl  morphine  (codeine)  with  acetic  and 
propionic  anhydride;  the  action  of  methyl  iodide  upon  methyl* 
morphine  ;  the  behaviour  of  methyl-morphine-methyl-chloride  with 
acetic  anhydride;  the  reaction  of  the  eorrespooding  iodide  with 
bases,  and  of  the  hydroxide  concerned  with  water ;  the  behaviour 
of  methyl-morphimetine  with  acetic  anhydride  and  methyl  iodide  ; 
the  action  of  acetic  anhydride  upon  the  a-chloride ;  the  behaviour 
of  the  a- iodide  with  alkali,  and  the  reaction  of  the  j3-chloride  with 
acetic  anhydride.  The  author  concludes  from  the  results  obtained 
that  morphine  contains  only  two  atoms  of  hydrogen,  capable  of 
being  substituted  by  radicals  of  the  fatty  series.  One  of  the 
hydroxyles  in  morphine  is  more  resistent  than  the  other. 

Papaverine.  G.  Goldschmidt.  (Monatsh.  Chem,,  iv.  704^707.) 
The  oxidation  of  papaverine  with  potassium  permanganate  yields 
nothing  but  uncrystallizable  products.  On  boiling  this  base  with 
a  somewhat  dilute  solution  of  potassium  permanganate,  ammonia  is 
given  off,  and  an  uncrystallizable  acid  is  formed  which  decomposes 
carbonates  and  forms  amorphons  salts. 
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Papayerine  fased  with  potassiam  hydroxide  yields  protocatechnic 
acid  and  an  alkaline  distillate  containing  papayerine,  methylamine, 
and  dimethylhomocatechol,  boiling  at  218^  and  oonyertible  by 
•oxidation  into  protocatechudimethyletheric  acid.  The  same  two 
volatile  prodacts,  dimethylhomocatechol  and  methylamine  are 
formed  in  the  dry  distillation  of  papayerine,  and  apparently  also  in 
the  distillation  of  that  base  with  Ume  or  zinc-dust. 

Baiyta  water  acts  yery  slowly  on  papaverine,  with  evolution  of 
ammoniacal  vapoors,  and  formation  of  a  very  small  quantity  of  a 
greasy  substance  smelling  like  guaiacol.  Sodinm-amalgam  slowly 
^xmverts  papayerine  in  alcoholic  solntion  into  a  thick  oil,  which 
deposits  crystals  after  long  standing.  With  acetic  anhydride  and 
sodium  acetate,  papayerine  does  not  yield  an  acetyl-derlvative, 
whence  it  may  be  inferred  that  this  base  does  not  contain  au  acetyl- 
;groop. 

Papaverine,  heated  with  hydrochloric  acid  in  a  sealed  tube  at 
180°,  yields  a  gas  which  bums  with  a  green  flame  (probably  methyl 
chloride)  and  a  solution,  the  evaporated  residue  of  which  forms  a 
thick  brown  oil,  which,  in  dilute  aqueous  or  alcoholic  solution,  gives 
with  ferric  chloride  a  deep  emorald-green  coloration,  changed  by 
sodium  carbonate  to  red — ^a  reaction  probably  due  to  homocatechol. 
With  potash-lye,  the  oil  forms  a  dark-brown  liquid.  Sodium  car- 
honate  added  to  the  aqueous  solution  of  the  oil,  throws  down  a 
white  flocculent  precipitate  which  soon  resinizes  after  filtration,  and 
4nms  green  in  contact  with  the  air.  These  reactions  point  to  the 
presence  of  apomorphine. 

Oxidation  of  Morphine.  L.  Barth  and  H.  Weidel.  (MonatsL 
fur  Chenu,  iv.  700.)  The  action  of  most  oxidizing  agents  ou 
morphine  does  not  yield  very  definite  results;  potassium  per- 
manganate, however,  in  slightly  alkaline  solution  acts  on  it 
somewhat  more  energetically,  yielding  as  chief  product  a  light 
brownish  uncrystallizable  acid  syrup,  which  forms  amorphous  salts, 
«nd  when  mixed  with  cupric  acetate,  remains  clear  at  first,  but 
becomes  turbid  on  boiling,  depositing  a  blue-green  flocculent 
precipitate,  which  redissolves  on  cooling.  This  result  is  like  that 
which  is  obtained  by  similar  treatment  of  cinchomeronic  and 
pyridine-tricarboxylic  acids.  Morphine  subjected  to  dry  distilla- 
•tion  with  lime,  yields  a  basic  oil  having  a  decided  odour  of  pyridine. 
Arsenic  acid  acts  but  slowly  on  morphine,  even  in  sealed  tubes, 
yielding  a  base  which  appears  to  contain  one  methyl- group  less 
and  one  hydroxyl-group  less  than  morphine ;  the  action  is  however 
variable,  and  so  are  the  products.     When  morphine  is  heated  with 
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potassinm  hydrate  till  the  surface  of  the  melt  begios  to  glow, 
and  the  product,  after  cooling,  is  acidulated,  brown-black  non- 
nitrogenous  flocks  are  deposited,  and  a  solution  is  obtained  from 
which  ether  extracts  a  considerable  quantity  of  substance ;  and  on 
expelling  the  ether,  digesting  the  residue  with  water,  precipitating 
the  filtrate  with  lead  acetate,  decomposing  the  precipitate  with 
sulphuretted  hydrogen,  evaporating,  and  repeatedly  crystallizing 
the  residue,  a  product  is  obtained  consisting  of  protocatechuic  acid. 
The  filtrate  freed  from  lead  and  evaporated  yields  more  proto- 
catechuic acid,  together  with  another  acid  which  crystallizes  in 
prisms,  and  gives  no  colour- reaction  with  iron  salts. 

When  the  melting  with  potash  was  cond noted  in  a  silver  retort, 
and  the  vapours  were  received  in  dilute  hydrochloric  acid,  methyl* 
amine  was  obtained,  together  with  a  small  quantity  of  another  base. 

The  absence  of  aromatic  compounds  amongst  the  products  formed 
by  oxidizing  morphine  with  permanganate,  and  the  non-occurrence 
of  derivatives  of  pyridine  (or  quinoline)  in  the  oxidation  of  this 
alkaloid  with  caustic  alkali,  seems  to  show  that  the  mode  of  com- 
bination of  the  aromatic  and  of  the  pyridine-  (or  quinoline-)  groups 
in  it,  is  different  from  that  which  exists  in  narcotine,  which,  it  is 
well  known,  is  easily  resolved  into  its  two  principal  constitnents. 

The  Salts  of  Narcotiiie.  D.  B.  Dott.  (Pharm,  Joum,,  drd 
series,  xiv.  581.) 

Meconate, — ^When  narcotine  and  meconic  acid  are  dissolved 
together  in  water,  in  molecular  proportions,  i.e.,  two  molecules  of 
the  base  to  one  of  the  acid  (which  is  di-basic),  a  syrupy  solation  is 
obtained  which  refuses  to  yield  crystals.  If  evaporated,  the  salt 
dries  as  a  varnish.  Unlike  most  amorphous  salts,  this  is  not 
readily  taken  up  by  water.  When  the  proportions  for  the  acid 
meconate  are  used,  a  clear  viscous  solution  is  obtained.  This 
ultimately  becomes  filled  with  crystals ;  but  the  author  has  not  yet 
ascertained  whether  they  are  really  a  crystalline  acid  salt,  or  only 
the  neutral  salt  with  separated  acid.  "  The  books  **  give  no 
information  about  these  meconates. 

Acetate. — This  is  one  of  the  only  two  crystalline  salts  mentioned 
by  the  older  authorities.  According  to  Berzelius,  it  is  prepared  by 
'*  dissolving  narcotine  in  concentrated  acetic  acid,  and  evaporating 
in  vacuo  in  presence  of  lime."  The  author  prepared  a  quantity  of 
acetate  according  to  these  directions  (leaving  out  the  lime).  Nar- 
cotine will  not  dissolve  in  an  equivalent  of  glacial  acid ;  indeed,  a 
clear  solution  was  only  obtained  by  warming  with  several  times 
that  amount.     On  cooling,  the  solution  before  long  became  filled 
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with  crysfcals,  which  were  strongly  pressed,  first  in  calico  and  then 
between  blotting  paper.  The  crystals  were  immediately  bottled, 
and  two  portions  weighed  off  as  qnickly  as  possible.  One  of  these 
was  mixed  with  ten  times  its  weight  of  calciam  hydrate,  and 
exposed  in  the  water-bath,  while  in  the  other  the  narcotine  was 
determined  by  precipitation  with  ammonia. 

23*04  grs.  lost  in  w.  b.  0*36  gr.  =  1*66  per  cent. 

26*45  grs.  treated  with  cold  water  left  undissolved  24*28  grs. 

By  NH3  0*66  gr.  was  obtained  in  addition,  making  the  total 
narcotine  =  94*29  per  cent. 

•  Oaloalated.  Found. 
+ 

(C2,HaN07),.C,H4*0,.H,0,     N  .    9407    .  94-29 

HjO  .      1-86    .  1-66 

Whence  it  is  probable  that  the  salt  obtained  as  jost  described  has 
the  above  composition.  In  any  case,  it  is  of  no  value,  on  account 
of  its  insolubility  in  water,  or  (what  amounts  practically  to  the 
same  thing)  its  immediate  decomposition  by  water. 

Hydrochloride, — The  dry  salt  was  correctly  described  by  Begnault 
and  Bobiquet,  but  they  made  no  mention  of  water  of  crystalliza- 
tion. Dr.  Wright  was  the  first  who  fully  investigated  this  salt,  and 
the  author's  analysis  leads  to  the  same  conclusion,  that  the  normal 
hydrochloride  has  the  composition  G23  H^s  N  O7.  H  01.  H^  O.  Strong 
solations  of  this  salt  show  a  curioas  tendency  to  gelatinize,  like  the 
salts  of  cryptopine.  The  muriate  of  narcotine  may  be  regarded  as 
its  most  important  salt,  being  easily  prepared  and  fully  soluble. 

Sulphate, — The  author  has  not  been  able  to  find  any  published 
reference  to  this  salt,  which  is  readily  obtained  by  dissolving 
narcotine  with  the  theoretical  proportion  of  sulphuric  acid  and 
allowing  to  crystallize.  Some  of  these  crystals  were  dried  by 
ezposDre  to  the  air,  and  a  weighed  quantity  of  the  air-dry  salt 
placed  in  the  water-bath.     14*55  grs.  lost  0*10  gr.  =  0*68  per  cent. 

Two  portions  of  the  same  salt  were  dissolved  in  water,  an  excess 
of  ammonia  added,  and  the  precipitates  collected  and  weighed. 

17*200  grs.  gave  14*30  grs.  =  8313  per  cent. 

6*555  grs.  gave  5*45  grs.  =  83*14  per  cent. 

14*55  grs.  dried  at  130°  C.  gave  only  78*35  per  cent.,  indicating 
decomposition  at  that  temperature. 

The  salt  dried  in  the  water-bath  lost  weight  farther  in  the  air- 
hath  at  120^  9*74  grs.  lost  0*675  gr.«loss  in  weight  of  6*93  per 
cent,  on  the  air-dry  salt. 

From  the  results  obtained  it  was  suspected  that  the  sulphate  used 
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in  these  experiments  had  been  over  dried  by  too  long  exposure  to 
the  air.  A  quantity  of  it  was  therefore  moistened  with  water,  and 
when  apparently  just  dry  was  transferred  to  the  water-bath. 

9740  grs.  lost  0'145  gr.  =  1-48  per  cent. 

It  would,  therefore,  appear  that  narcotine  sulphate  has  the  com- 
position  (G23H23N07)2.HsS04.4HgO,  and  that  it  loses  one 
molecule  of  its  water  below  100°  C,  the  remainder  at  a  higher 
temperature. 


+ 

N2H3S04.4HaO             0,0 

+ 

N2H2SO4.8H0O.H2O    HjO 

+ 

N 

Calculated. 

Fonnd. 

.      7-22      . 

6-93 

.      1-71      • 
.    82-93      . 

1-48 
83-13 

The  meconate,  muriate,  and  sulphate,  dissolve  completely  in 
water,  and  their  solutions  remain  clear  even  when  largely  diluted. 
Not  so  the  acetate.  By  adding  hot  water  to  a  solution  of  narcotine 
in  dilute  acetic  acid,  the  greater  part  of  the  alkaloid  is  precipitated. 
The  solutions  of  all  salts  of  narcotine  are  acid,  i.e,,  they  behave  as 
if  they  contained  free  acid.  Water  seems  to  cause  a  slight  decom- 
position in  the  sulphate  and  hydrochloride,  and  an  almost  complete 
one  in  the  acetate. 

Codeine  Hydrobromide.  D.  B.  Dott.  (Pharm.  Joum,,  3rd 
series,  xiv.  917.)  Codeine  hydrobromide  crystallizes  from  an 
aqueous  solution  in  radiate  tufts  of  four-sided  prisms.  The  solu- 
bility in  water  was  determined  by  digestion  at  a  temperature 
below  60°  F.  for  twenty- four  hours,  then  at  60°  for  two  hours,  when 
portions  of  the  solution  were  weighed  and  evaporated  to  dryness  on 
a  water-bath. 

(a)  165  grs.  solution  left  1*93  grs.  =  1-97  grs.  2— hydrate. 

165^1-97^3^.^^ 
197 
(h)  144-25  grs.  left  1*70  =  173  grs.  2— hydrate. 

144-25--173^3,.38, 
1-73 

The  solubility  in  water  at  60°F.  is,  therefore,  approximately  1 
in  82-5. 

With  the  heat  of  a  water-bath  8*04  grs.  of  the  air-dry  salt  lost 
017  gr.  =  211  per  cent.  C^q  Hgi  N  Ojj.  H  Br.  2  Hg  O  =  216  per  cent 
foriHgO.  In  the  air-bath  at  115°  C.  574  grs.  lost  0*485  gi-.= 
8-44  per  cent.  Cig  Hoi  ^^  ^s-  ^  Br.  2  Hg  0  =  8-65  per  cent,  for  2  Ho  O. 
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It  isy  therefore,  evident  that  the  hjdrobromide,  like  the  hydro- 
•chloride,  loses  a  fourth  part  of  its  combined  water  at  the 
temperature  of  the  water-bath,  and  the  remainder  at  some  tempera- 
ture above  100^.  To  avoid  fractions  of  molecules,  the  formula 
should  be  written  (C^g  H^i  N  0^.  H  Br.)^,  4  Hg  0,  or  more  accu- 
rately (having  in  view  the  researches  of  Dr.  Wright),  C^i  H^  Ng  0^ 
2RBt.4K^0. 

CSaffeine  and  its  Salts.    H.  Biedermann.     {Archiv  der  Pharm, 
{3],  xxL,  175-186.     From  Joum.  Chem,   Soc)    The  author  has 
•examined  caffeine  and  its  principal  salts,  as  the  existence  of  many 
of  these  has  recently  been  denied  by  several  authors.     Caffeine, 
Cg H^Q N4 Og,  Hj O, melts  at  2305° ;  the  aurochloride  of  caffeine  has 
the  formula  Cg  H^o  N4  0^,  H  CI,  Au  CI3  +  2  Hg  0,  and  the  platinochlor- 
ide  the  formula  (Cg  H^q  N^  02)0,  Hj  Pt  Clg.     Caffeine  hydrochloride, 
CgHio  N4  02,H  CI  +  2  Hg  0 ;  hydrobromide, Cg  Hjo  N^  OgjH  Br + 2  H3  0 ; 
nitrate,  CgHioN^OaiHNOg  +  HaO;   sulphate,  CgHjoN^ 02,53804; 
fcMinate,    CgHioN^Og.HgCOg;    acetate,   CgHjoN^Og,   2AcH0; 
butyrate,  Cg  HiqN^Oo,  C^  Hg  Og;  and  valerate, CgHioN^Og,  C5  H^o  Og, 
were  all  obtained  in  the  crystalline  state  by  dissolving  caffeine  in 
the  appropriate  acid,  and  evaporating  the  solution  over  potash.    All 
these  salts  are  unstable,  and  cannot  be  crystallized  from  alcohol  or 
water;  at  100°  they  are  either  wholly  or  partially  decomposed. 
Anhydrous  chlorides  having  the  formula  Cg  H^q  N^  O3, 4  H  CI,  and 
CgHiQN4  02,  H  CI,  were  obtained  by  the  action  of  dry  hydrochloric 
8cid  gas  on  caffeine.     A  normal  sulphate  was  also  obtained  which 
crystallized  with  1  mol.  n2  0.     When  caffeine  is  dissolved  in  a 
strong  solution  of  hydriodic  acid,  and  the  solution  evaporated  over 
potash,  the  normal  hydriodide  is  not  alone  obtained,  bnt  a  periodide, 
•(Cg  HjQ  N^  O2,  H  1, 12)2  +  3  H2  0,  and  also  a  mixture  of  the  normal 
hydriodide,  Cg  HjoN^  0.3.  H  I,  and  the  hydriodide,  Cg  HioN^  O3, 2  H  I. 
Occurrence    of    Caffeine   in    Cocoa.     E.  Schmidt      (Liehig's 
Anncderij  ccxvii  306-308.)     The  mother-liquors  left  in  the  prepara- 
tion of  theobromine  from  cocoa  yielded  a  few  needle-shaped  crystals, 
which  the  author  found  to  be  identical  in  all  respects  with  caffeine. 
For  the  purposes  of  estimation  he  recommends  cold  benzol  for  the 
•separation  of  the  two  bases. 

Caffeine  Methhydroxide.  E.  Schmidt.  (Ber,  der  deuUch,  chem. 
Get.,  xvi.  2587;  Joum.  Chem.  Soc,  1884,  338.)  In  the  hope  of 
obtaining  an  insight  into  the  constitution  of  caffeine,  the  author 
submitt^  caffeine  methhydroxide  to  the  action  of  hydrochloric 
add.  He  previously  showed  that  caffeine  and  the  theobromine 
yield  the  same  decomposition-products  when  treated  in  this  way ; 
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bat  the  reaction  threw  no  light  on  the  constitaiion  of  these  snb. 
stances..  Caffeine  methhjdrozide,  Cg  H^q  N^  O3,  Mo  0  H  +  Hg  0,  if 
readily  obtained  by  the  action  of  moist  silver  oxide  or  caffeine  meth- 
iodide.  When  it  is  dissolved  in  fnming  hydrochloric  acid,  and  lefl 
for  from  fourteen  to  twenty  days  to  evaporate  spontaneously,  amali( 
acid  separates,  with  simnltaneoas  formation  of  methylamine  and 
formic  acid,  the  production  of  amalic  acid  being,  however,  dne  to  a 
Secondary  decomposition  of  the  dimethyldialaric  acid  first  formed. 
A  considerable  portion  of  the  caffeine  methhydroxide  is  also  con. 
verted  into  caffeine  methylchloride,  GgH^oN^  O3,  MeCl;  whilst  a 
smaller  portion  gives  rise  to  secondary  reactions. 

Caffeine  methhydroxide  suffers  no  appreciable  change  on  continued 
heating  above  its  melting  point  (187-138°),  bat  is  completely  de- 
composed when  submitted  to  dry  distillation  in  a  current  of  hydro- 
gen,  caffeine  being  produced.  Water  decomposes  it  at  about  200°, 
with  formation  of  carbonic  anhydride  and  methylamine.  With  a 
solution  of  bromine  in  chloroform  it  yields  a  readily  decomposable 
addition- compound,  which  is  decomposed  by  water  into  hydrobromic 
acid,  methylamine,  cholestrophane,  and  allocaffeine.  This  last  sub' 
stance  is  probably  methylapocaffeine,  since  it  is  decomposed  into 
carbonic  anhydride  and  methylcaffuric  acid  when  boiled  with  water 
By  the  action  of  hydrochloric  acid  and  potassium  chlorate,  caffeine 
methhydroxide  yields  dimethylalloxan,  allocaffeine,  amalic  acid 
cholestrophane,  and  methylamine ;  with  chromic  mixture  it  yieldf 
carbonic  anydride,  formic  acid,  cholestrophane,  and  methylamine 
Nitric  acid  (sp.  gr.  1*4)  decomposes  it  at  ordinary  temperatures 
with  violent  evolution  of  carbonic  anhydride  and  formation  oi 
methylamine  and  cholestrophane.  Baryta- water  also  decomposes  ii 
in  the  cold. 

Action  of  Hydrochloric  Acid  on  Caffeine.  E.Schmidt.  (Liehig\ 
Annalen,  ccxvii.  270-287.)  It  was  thought  possible  that  theo- 
bromine might  be  formed  by  this  reaction  with  elimination  of  a 
methyl  group.  No  reaction,  however,  takes  place  below  about  240" 
the  caffeine  then  decomposing,  with  formation  of  carbonic  anhy- 
dride, ammonium  chloride,  methylamine  hydrochloride,  sarcosinc 
hydrochloride,  and  traces  of  formic  acid, 

C8HioN4  02  +  6HjO  = 
2CO,  +  2MeNH8+NH8  +  OH8  08+C8H7N08. 

The  reaction  is  effected  in  sealed  tubes,  the  temperature  beiug  main- 
tained at  240-260*^  for  from  six  to  twelve  hours ;  above  260°  the 
product  becomes  partially  carbonised.      The  caffeine  employed  was 
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the  pure  prodact  obtained  from  tea.  The  methylamine  hydrochloride 
ia  separated  aad  purified  by  means  of  its  platinochloride,  which 
crystallizes  partly  in  lastroas  yellow  plates  and  partly  in  orange-red 
rosette-like  groaps.  The  sarcosine  was  identified  by  means  of  its 
copper  salt,  (Cg  H^  N  O^)^  Cxi^  2  H^  0  ;  sarcosine  obtained  by  the 
action  of  bariam  hydroxide  on  caffeine  yielding  a  perfectly  similar 
salt.  These  results  show  that  cafieine  yields  the  same  products  by 
the  action  either  of  hydrochloric  acid  or  of  barium  hydroxide, 
except  that  in  the  former  case  the  intermediate  product,  caffeidine 
\B  not  produced.  Theobromine  is  decomposed  by  hydrochloric  acid, 
with  formation  of  the  same  products  as  in  the  case  of  caffeine ;  but 
the  proportion  of  ammonia  to  methylamine  is  in  this  case  two  mole- 
cules of  the  former  to  one  of  the  latter,  showing  that  the  additional 
methyl-group  in  the  caffeine  must  be  united  with  a  nitrogen-atom. 
The  fact  that  only  one  of  the  four  nitrogen-atoms  in  caffeine  can  be 
eliminated  as  ammonia  is  in  accordance  with  the  formula  given 
by  Fischer  (^Annalen^  ccxy.  814)  and  Medicns,  but  is  not  explained 
by  Strecker's  formula. 

The  author  has  also  very  carefully  compared  artificial  caffeine,  as 
prepared  by  Strecker,  with  natural  caffeine  obtained  from  tea. 
His  results  confirm  those  previously  obtained  by  Strecker,  a  com- 
parison of  the  following  salts  proving  that  artificial  and  natural 
caffeine  are  identical.  The  hydrochloride,  Cg  H^q  N^  Og,  H  Gl,  2  H^  O, 
forms  colourless  monoclinic  crystals,  which  give  off  hydrochloric 
acid  and  water  by  exposure  to  air,  leaving  pure  caffeine  ;  the  same 
change  taking  place  rapidly  at  100°,  or  by  the  action  of  water  or 
alcohol.  The  platinochloride,  (Cg  H^q  N^  02)9,  Hg  Pt  Cl^,  crystallizes 
in  small  rosette-like  groups  of  needles,  and  contains  variable  amounts 
of  water.  Caffeine  aurochloride,  Cg  H^qN^  Og,  H  An  Cl^,  2  Hg  O, 
f  jrms  lustrous  gold-coloured  plates.  Caffeine  methiodide,  Cg  H^q  N^  Og, 
Me  I,  Hg  O,  is  formed  when  caffeine  is  heated  for  some  hours  at 
130°  with  an  excess  of  methyl  iodide  in  sealed  tubes,  and  may  be 
purified  by  washing  with  cold  alcohol  and  crystallizing  from  water, 
in  which  it  is  moderately  soluble,  although  but  sparingly  so  in 
alcohol,  and  almost  insoluble  in  ether. 

Caffeine  and  Theobromine.  B.  Maly  and  B.  Andreasch. 
(MonaUh.  Chem,,  iv.  369-387 ;  Joum.  Chem.  80c.,  1883,  1016.) 

Action  of  Dilute  Alkalies  on  Caffeine, — The  bodies  hitherto  obtained 
by  the  action  of  alkalies  on  caffeine  are  products  of  decomposition 
due  to  secondary  actions ;  thus  Wurtz,  by  distilling  caffeine  with 
potash^  obtained  methylamine,  and  Bochleder  obtained  the  same 
base  by  treating   caffeine  with    chlorine.      Strecker,  by  heating 
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caffeine  with  baryta-water,  obtained  a  new  base,  caffeidine,. 
Cy  Hjg  "N^  0,  formed  according  to  the  equation  Cg  H^q  N^  O3  +  Hj  O 
=  003  +  07  H^2  ^4  O.  Secondary  actions  however  take  place  at  the^ 
same  time,  giving  rise  to  methylamine,  formic  acid,  and  sarcosine,. 
O3  Hy  N  O3,  the  formation  of  these  products  being  represented  by 
the  equation — 

08HioN4  03  +  6H3  0  = 
O3H7NO3  +  2OH6N  +  OH2O2  +  2OO2  +  NH3. 

The  process,  as  usually  conducted,  yields  only  a  small  quantity  of 
cafifeidine;  but  the  authors  of  the  present  paper  find  that  by 
moderating  the  action  of  the  alkali,  and  especially  by  keeping  down 
the  temperature,  the  formation  of  secondary  products  may  to  a  great 
extent  be  avoided.  Moreover,  they  find  that  caffeidine  itself  ia 
only  a  secondary  product,  and  that  caffeine,  when  subjected  to  the 
gentle  action  of  alkalies,  simply  takes  up  1  mol.  water,  and  is  con- 
verted into  an  acid,  Og  H|2  N4  O3,  which  is  resolved  by  boiling  with 
water  into  carbonic  anhydride  and  caffeidine,  (Og  H23  N4  O3  = 
0  O2  +  O7  H22  N4  0),  and  may  therefore  be  called  caffeidine* 
carboxylic  acid. 

This  acid  is  easily  prepared  by  digesting  finely  divided  caffeine* 
at  30^  in  a  dilute  solution  of  potash  and  soda,  neutralising  with 
acetic  acid,  adding  a  solution  of  cupric  acetate,  and  decomposing  the 
copper  salt  thereby  precipitated  with  sulphuretted  hydrogen;  it  may 
be  purified  by  solution  in  chloroform  and  precipitation  with  benzene^ 
and  is  thus  obtained  in  the  form  of  a  thick  oil,  which  on  exposure 
to  the  air  solidifies  to  a  yellowish  white,  slightly  crystalline  mass, 
very  easily  soluble  in  water.  On  boiling  its  aqueous  solution,  car- 
bonic anhydride  is  evolved,  and  there  remains  a  reddish  oil,  which^ 
when  stirred  np  with  a  small  quantity  of  sulphuric  acid  and  treated 
with  alcohol,  solidifies  to  a  white  acicular  mass  of  caffeidine  sul- 
phate. This  reaction  forms  an  easy  way  of  preparing  cafieidine : 
it  is  merely  necessary  to  decompose  the  copper  salt  with  sulphuretted 
hydrogen,  evaporate  the  filtrate  quickly,  and  treat  it  with  strong 
sulphuric  acid. 

A  solution  of  mercuric  chloride  affords  a  delicate  test  for 
caffeidine-carbozylic  acid,  forming  with  its  soluble  salts  a  copious 
white  precipitate,  which  is  not  a  simple  mercuric  salt^  but  also 
contains  chlorine,  and  appears  to  have  the  composition — 

(C8HiiN«08)3Hg.2HgCl^ 

When  decomposed  by  sulphuretted  hydrogen,  it  yields  a  filtrate, 
which  on  evaporation  leaves  caffeidine  hydrochloride. 
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Action  of  Alkalies  07i  Theobromine, — The  behaviour  of  this  com* 
pound  to  bases  is  totally  unlike  that  of  caffeine ;  in  fact  it  reacts, 
with  alkalies  and  alkaline  earths  like  an  acid,  forming  definite  salts^ 
The  sodium  salt,  obtained  by  adding  theobromine  to  soda-lye  in 
such  quantity  that  a  portion  remains  undissolved  after  long  stand- 
ing,  and  evaporating  the  filtrate  under  the  air-pump,  forms  milk- 
white  crusts  and  rings  destitute  of  crystalline  structure.  It  is 
extremely  soluble  in  water ;  has  a  strong  alkaline  reaction ;  absorba 
carbonic  anhydride  from  the  air,  and  is  decomposed  thereby.  Its 
aqueous  solution  forms  precipitates  with  silver  nitrate,  lead  acetate^ 
and  zinc  chloride,  and  after  a  while  with  mercuric  chloride.  The^ 
barium  salt,  (Cj  H^  N^  Os)^  6a,  separates,  on  adding  theobromine  to 
baryta- water,  as  a  mass  of  microscopic  needles,  and  on  dissolving 
this  in  hot  water,  filtering,  and  leaving  the  filtrate  to  cool  slowly, 
the  compound  is  obtained  in  somewhat  larger  needles ;  forming  a 
snow-white  loosely  coherent  mass  having  a  somewhat  silky  lustre. 
It  is  but  sparingly  soluble  in  cold  water,  has  an  alkaline  reaction, 
and  the  solution  when  quickly  cooled  solidifies  to  a  stiff  jelly,  like 
gelatinous  silica.  When  heated  it  melts  to  a  liquid  which  solidifies 
by  slow  cooling  to  the  above-mentioned  mass  of  needles,  and  by 
rapid  cooling  to  the  jelly,  which  latter  however  gradually  passes 
into  the  former.  On  pouring  a  little  of  the  hot  solution  upon  a 
cold  surface,  it  solidifies,  and  may  be  pulled  off  like  a  membrane. 

Oxidation  of  Oaffeidine  vntTi  Ohromic  Acid, — The  authors  have 
previously  shown  that  caffeine  is  converted  by  oxidation  with 
chromic  add  mixture  into  cholestrophane,  according  to  the- 
eqnation,— 

,N(CHs).CO 

'N  (C  HJ, 

md  they  now  find  that  caffeidine  is  converted  in  like  manner  into- 
dimethyloxamide, — 

NH.(CH3).C0 
N  H.  (C  Hj), 


^N(CHs).CO 
C8HioN4  02+2HjO+0,«0  0<  I    +CHsN+NH3-f2C02, 

^N  (C  H,).  C  0 


C-Hi2N4  0+2HjO+03= I      +CH5N+NH3+2CO2. 

)•  CO 


Behaviour  of  Caffeine  in  the  Animal  Organism. — From  experiments 
in  which  caffeine  was  mixed  with  the  food  of  a  dog,  the  authora 
infer,  in  accordance  with  the  results-obtained  by  other  experimenters, 
that  the  greater  part^  if  not  the  whole,  of  the  caffeine  passes  un- 
changed through  the  organism,  and  may  be  recovered  in  the  urine. 

Theobromine.    E.  Schmidt  and  H.  Pressler.    (Joum.  Chem 
flbc,  1883,  872,    from  Liebig's   Annalen,  ccxvii.  287-306.)     To 
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prepare  theobromine,  the  anthers  mix  cacao  which  has  been  freed 
from  oil  by  pressure,  with  half  its  weight  of  calcium  hydroxide, 
and  boil  repeatedly  with  80  per  cent,  alcohol.  After  recrystallizing 
the  residue  obtained  from  the  evaporation  of  the  alcohol,  the 
theobromine  forms  a  white  crystalline  powder.  It  is  anhydrous, 
and  sublimes  at  about  290^  without  melting.  Its  salts  are  obtained 
by  dissolving  the  base  in  concentrated  acids,  and  resemble  those 
of  caffeine  in  their  instability,  being  decomposed  by  contact  with 
water  or  alcohol.  The  hydrohromide,  C^  Hg  N^  O3,  H  Br  +  Hj  0, 
forms  colourless  transparent  platy  crystals,  which  lose  their  water 
at  100^,  together  with  a  part  of  the  hydrobromic  acid.  The  hydro* 
chloride^  Gy  Hg  N4  Oj,  H  CI  +  H3  0,  crystallizes  in  colourless  rosette- 
like groups  of  needles,  which  lose  both  water  and  hydrochloric 
acid  at  100°.  The  jplatvnochloride,  (C7  Hg  N^  03)3,  H3  Pt  Cl^  +  4H3  0, 
has  been  described  by  Glasson.  According  to  the  authors,  it  some- 
times contains  4H3O,  and  sometimes  5H3O.  The  aurochloride, 
G7  Hg  N4  O2,  H  An  Cl^  forms  yellow  tufts  of  needles.  The  sulphate 
has  been   obtained  in  small  colourless  crystals,   but  of  varying 

I  composition.     The  nitrate,  G^  Hg  N^  O3  H  N  Og,  has  been  described 

by   Glasson.      The  aceiatej   G7  Hg  N^  O3,  G2  H^  O3,  forms  a  white 

|,  voluminous  precipitate,  which  gradually  loses  its  acid  by  exposure 

II  to  the  air.     In  its  behaviour  to  methyl  iodide,  theobromine  differs 

markedly  from  caffeine,  for  on  heating  the  mixture  either  alone  or 
in  solution,  in  alcohol  or  in  chloroform,  no  combination  of  the 
theobromine  with  the  methyl  iodide  takes  place ;  whilst  if  a  mixture 
of  theobromine,  alcoholic  solution  of  potash,  and  methyl  iodide,  in 
equivalent  quantities,  is  heated  at  100°  in  sealed  tubes,  caffeine  is 
produced  identical  with  the  natural  base  :  G7  Hg  N^  O3  +  K  O  H  + 
Me  I  =  C7  H7  Me  N4  O3  +  K I  +  H3  0.  On  heating  theobromine  with 
hydrochloric  acid  at  240-250°,  it  suffers  decomposition  similar  to 
that  of  caffeine,  yielding  ammonia,  methylamine,  sarcosine,  carbonio 
anhydride,  and  formic  acid.  The  same  products  are  also  formed  on 
boiling  theobromine  with  solution  of  barium  hydroxide,  and  attempts 
to  obtain  an  intermediate  product,  theohromidine  (corresponding 
with  caffeidine),  have  as  yet  been  unsuccessful.  The  bromine- 
derivative,  C7  Hy  Br  N4  O3,  obtained  by  the  direct  action  of  bromine, 
agrees  with  the  compound  described  by  Fischer.  When  theobromine 
is  boiled  with  five  parts  of  concentrated  nitric  acid  in  an  upright 
retort  until  the  greater  part  of  the  liquid  has  been  volatilised,  and 
the  residue  then  evaporated  on  a  water-bath,  amalic  acid  is  obtained. 
On  boiling  the  latter  with  concentrated  nitric  acid,  a  further  decom- 
position takes  place,  with  evolution  of  carbonic  anhydride  and 
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formation  of  methyl  parabanic  acid  and  methylamine.  Maly  and 
Hinteregger  have  shown  that,  besides  these  prod  nets,  ammonia  is 
also  prodaced  when  the  oxidation  is  effected  by  means  of  chromio 
mixtnre.  Caffeine  is  decomposed  by  nitric  acid  in  the  same  way 
as  theobromine,  dimethylparabanio  acid,  methylamine,  and  carbonic 
anhydride  being  formed,  but  in  this  case  no  ammonia. 

Xanthine  and  Hypozanthine.  A.  Kossel.  (Zeitschr,  fiir 
Physiol,  Ghem,,  vi.  422-431.)  The  anthor  has  already  in  previous 
papers  shown  that  xanthine  and  hypoxanthine  are  formed  by  the 
action  of  dilate  acids  and  water  at  100°  on  nucleins,  a  group  of 
bodies  whose  representatives  are  found  everywhere  in  the  active 
cells  of  plants  and  animals,  and  which  may  therefore  be  regarded 
as  necessary  constituents  of  the  developmentally  active  living  tissue. 
It  was  therefore  concluded  that  these  products  of  decomposition  of 
Tiucleins  have  a  more  universal  distribution,  and  that  in  the  organs 
which  are  known  to  be  the  place  of  their  formation,  they  are 
produced  in  larger  amount  than  has  hitherto  been  assumed.  The 
present  paper,  relating  to  some  researches  in  regard  to  xanthine,  is 
in  supplement  to  former  communications  upon  the  investisration 
and  quantitative  determination  of  hypoxanthine  in  a  series  of 
animal  and  vegetable  structures. 

Action  of  Hydrochloric  Acid  on  Xanthine.  E.  Schmidt. 
{Liehig*8  Annalen^  ccxvii.  308-312.)  Xanthine,  like  caffeine  and 
theobromine,  yields  ammonia,  glycosine,  carbonic  anhydride,  and 
formic  acid,  on  decomposition  with  hydrochloric  acid.  A  tempera- 
ture of  220-230°  C.  is  necessary  to  effect  a  complete  decomposition, 
while  a  partial  decomposition  takes  place  at  180°. 

Hjoscine  and  Belladonine.  A.  Ladenburg  and  C.  F.  Both. 
{Ber,  der  deutsch.  chem,  Oes.,  xvii.  151,  152.)  Hyoscine  was  iso- 
lated by  the  authors  from  the  residues  from  the  preparation  of 
hyoscyamine.  It  is  resolved  by  the  action  of  alkalies  into  tropaic 
acid  and  pseudotropine,  a  base  isomeric  with  tropine.  Pseudo- 
tropine  melts  at  106°,  tropine  at  62°.  It  boils  at  241-243°.  It 
crystallizes  in  rhombohedra,  which  are  soluble  in  water  and  in 
diloroform.  By  the  action  of  methyl  iodide  upon  an  aqueous 
solution  of  the  base  at  100°,  it  is  converted  into  the  methyl  iodide, 
CgHj-N.  CH3I.  On  bringinj?  this  compound  into  contact  with 
recently  precipitated  silver  chloride,  the  iodine  is  replaced  by 
chlorine,  and  the  chloride  thus  formed  gives  with  Pt  Cl^  the  platino- 
chloride,  (C9  Hjg  N.  H  Cl)2  Pt  Cl^  which  crystallizes  in  orange- 
oolonred  shining  plates. 

BeUadanine, — The  authors  have  investigated  the  action  of  alkalies 


66  TEAB-BCX)E  OF  PHABMACT. 

npon  this  base.  Amongst  the  products  of  resolntioii  they  identified 
tropine,  an  oxjtropine,  and  tropaio  acid.  Enrther  researches  upon 
this  base  are  in  progress. 

Derivatives  of  Pilocarpine.  P.  Ghastaing.  (Gomptes  Bendus^ 
xcvii.  1435.)  The  author  describes  compounds  obtained  by  the 
action  of  bromine  on  pilocarpine.  For  details  the  reader  is  referred 
to  the  original  paper. 

The  Alkaloids  of  Angostura  Bark.  G.  Koerner  and  C. 
Boeh ringer.  (Qazz.  Chitn.  Ital,^  ziii.  363-367  ;  Journ.  Ohein.  8oe., 
1884,  341.)  In  this  preliminary  notice  the  authors,  after  some 
historical  details  as  to  the  introduction  of  the  bark,  state  that  it 
contains  aromatic  substances  and  several  alkaloids,  the  amount  of 
the  latter  varying  in  different  specimens  from  0*8  to  1  per  cent. 
The  alkaloids  are  mostly  in  the  free  state,  and  may  be  extracted 
directly  from  the  bark  by  means  of  ether.  After  the  ethereal 
extract  has  been  washed  with  dilute  potash  solution,  the  addition  of 
oxalic  acid  or  dilute  sulphuric  acid  gives  a  yellow  crystalline 
precipitate  of  the  corresponding  salt  of  one  of  the  alkaloids, 
ctisparine,  whilst  other  alkaloidal  salts  remain  in  solution. 

The  precipitated  cusparine  salt  is  moderately  soluble  in  boiling 
alcohol,  and,  on  cooling,  crystallizes  out  in  slender  needles  of  a 
magnificent  greenish  yellow ;  this  colour  is  not  removed  by  repeated 
crystallization,  or  by  treatment  with  animal  charcoal,  and  other 
sidts  of  the  alkaloid,  obtained  from  the  yellow  precipitate  by 
decomposition,  are  also  intensely  yellow.  If,  however,  the  free 
cusparine,  C^q  H^  N  O3,  obtained  from  these  coloured  salts,  is  crys- 
tallized several  times  from  light  petroleum,  and  then  reconverted 
into  the  salt,  this  is  found  to  be  colourless.  The  author  has  been 
unable  to  ascertain  the  cause  of  this  yellow  coloration.  The 
alkaloid  crystallizes  from  light  petroleum  in  tufts  of  slender 
needles  melting  at  92^;  it  is  moderately  soluble  in  ether,  more 
Fdadily  in  alcohol.  The  sulphate,  oxalate,  and  hydrochloride 
of  the  base  are  but  sparingly  soluble  in  water;  the  acetate  is 
much  more  soluble,  but  the  solution  is  decomposed  if  largely 
diluted;  the  tartrate  dissolves  readily.  The  platinochloride  was 
obtained  as  an  orange-yellow  crystalline  precipitate. 

When  treated  with  potassium  hydrate,  cusparine  splits  up, 
yielding  a  new  alkaloid  and  the  potassium  salt  of  an  acid  which 
seems  to  be  an  aromatic  derivative ;  the  acid  is  sparingly  soluble, 
and  crystallizes  readily.  The  alkaloid  crystallizes  from  alcohol,  in 
which  it  is  very  sparingly  soluble,  in  minute,  very  brilliant, 
colourless  needles;  it  decomposes  at  250°  without  melting.     An 
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attempt  to  decompose  the  cnsparine  in  a  similar  manner  bj  the 
action  of  hydrochloric  acid  failed,  as  it  began  to  carbonize  even 
at  100°. 

In  the  mother-liqnors  from  which  the  cnsparine  was  originally 
precipitated  as  snlphate  or  oxalate,  another  alkaloid  is  found,  to 
which  the  authors  have  given  the  name  of  galUpeine^  C^q  H2X  N  O^. 
The  free  base  crystallizes  from  light  petroleum  in  white  needles 
melting  at  115*5°.  It  may  bo  obtained  in  well-formed  transparent 
prisms  from  its  solution  in  ether  or  alcohol.  All  the  salts  of  this 
alkaloid  are  more  soluble  than  those  of  cnsparine ;  several  of  them 
are  of  a  magnificent  greenish  yellow,  like  uranium,  salts.  The  sul- 
phate crystallizes  in  large  prisms  with  7  mols.  H^  0,  which  it  loses 
in  part  on  exposure  to  the  air  ;  it  melts  at  15°,  and  at  100°  under- 
goes decomposition,  yielding  the  sulphate  of  another  alkaloid  and  a 
crystalline  nitrogenous  substance  which  melts  at  196°.  The  platino- 
chloride  crystallizes  in  prisms  with  a  triangular  base. 

Besides  cnsparine  and  g^llipeine,  the  authors  have  found  another 
alkaloid,  which  melts  at  180°,  and  is  very  sparingly  soluble  in  ether. 
It  crystallizes  from  alcohol,  and  furnishes  salts,  the  solutions  of 
which  have  a  blue  fluorescence. 

The  property  these  alkoloids  have  of  being  transformed  into  other 
alkaloids,  with  simultaneous  formation  of  acids,  is  interesting,  and 
may  throw  some  light  on  the  constitution  of  vegetable  alkaloids  in 
general. 

Solubility  of  Strychnine  in  Acids.  MM.  Hanriot  and  Blarez. 
{Comptes  BendtLSf  xcvi.  1504-1506.)  Though  strychnine  is  soluble 
in  very  dilute  acids,  its  solubility  is  markedly  lessened  when  the 
acids  are  used  in  a  less  diluted  condition ;  and  this  is  especially  the 
case  when  the  acid  employed  is  the  same  as  that  contained  in  the 
salt  of  strychnine  experimented  with.  Concentrated  solutions  of 
strychnine  salts,  when  slightly  acidified,  form  precipitates  which 
are  soluble  in  an  excess  of  acid,  and  are  reprecipitated  from  this 
solution  upon  dilution  with  water. 

Behaviour  of  Strychnine  in  the  Animal ;  and  a  Product  of  the 
Action  of  Potassium  Permanganate  on  Strychnine.  P.  C.  Plugge. 
{Chemical  News,  xlviii.  207.)  The  contention  as  to  whether  alka- 
loids do  or  do  not  undergo  decomposition  in  the  animal  organism 
has  never  been  definitely  settled.  Kerner  {PflUger's  Archivy  ii.  20 ; 
iii.  30)  proved  that  quinine  in  part  reappears  unchanged  in  the 
urine,  whilst  another  portion  becomes  oxidized  into  dihydroxyqui- 
Qiue,  a  substance  which  is  also  obtained  by  the  action  of  potassium 
permanganate  on  quinine.     The  author  has  made  similar  experi- 
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ments  with  strjobnine.  Strychnine  was  given  to  animals ;  and  the 
blood,  tissues,  and  urine  were  examined.  The  results  obtained 
indicate  that  tlie  strychnine  is  decomposed  in  the  organism,  but 
the  investigation  is  incomplete. 

By  the  action  of  potassium  permanganate  on  strychnine,  a  yel- 
lowish brown  or  light  grey  amorphous  substance  is  obtained.  It 
is  sparingly  soluble  in  cold  water,  ether,  and  chloroform,  more 
freely  in  hot  water,  from  which  it  is  partially  deposited  on  cooling ; 
readily  soluble  in  alcohol,  and  very  readily  in  dilute  aqueous  alkaline 
solutions,  from  which  it  is  incompletely  reprecipitated  by  adding 
hydrochloric  acid.  The  substance  is  neither  bitter  nor  poisonous, 
and  is  not  precipitated  by  the  usual  alkaloid  reagents.  Treated 
with  chromic  mixture,  it  gives  a  red-violet  coloration  without  the 
preliminary  blue-violet,  as  is  the  case  with  strychnine.  The  author 
regards  this  strychnine-derivative  as  strychnic  acid,  to  which  he 
assigns  the  formula  C^  Hn  N  O3,  H^  0,  for  the  present. 

Solubility  of  Strycliniiie,  and  Preparation  of  some  of  its  Salts. 
P.  Crespi.  (Gazz.  Chim.  Ital.,  xiii.  175;  Journ,  Ghem,  Soc,  1884, 
187.)  The  author  has  determined  the  solubility  of  strychnine  at 
ordinary  temperatures  and  at  50°,  78°,  and  98*5°  in  various  solvents. 
He  finds  that  1  part  of  water  at  14*5°  dissolves  0*025  part  of  strych- 
nine ;  that  1  part  absolute  alcohol  dissolves  from  0*302  to  0*325  at 
8*25°  and  1075°;  0*975  at  56°,  and  1*846  at  78°;  that  amyl  alcohol, 
one  of  the  best  solvents,  dissolves  0*525  at  11*75°,  and  4*262  at 
98*5°;  that  its  solubility  in  dilute  alcohol  increases  with  the  propor- 
tion of  water  up  to  85°  of  Gay-Lussac's  areBometer,  and  diminishes 
with  greater  dilution.  The  salts  described  are  the  normal  succinate, 
C^  H^  O4  Strjj,  6|  Hg  0 ;  normal  malate,  C4  Hg  Og  Strg,  5IH2O;  normal 
pyrotartrate,  Cg  Hg  O4  Strg,  5^  Hg  0,  and  the  phthalate,  which  has 
not  been  analysed. 

Crystallized  Colchicine.  A.  Houdes.  (Gomptes  Eendus,  June 
9,  1884.)  Colchicine  appears  in  the  form  of  prisms  grouped  in 
colourless  bundles;  it  is  intensely  bitter,  turns  litmus- paper  slightly 
blue,  is  sparingly  soluble  in  water,  glycerine,  and  ether,  but  readily 
in  alcohol,  benzol,  and  chloroform.  It  combines  with  certain  or- 
ganic acids,  but  is  decomposed  by  such  as  act  more  energetically, 
and  also  by  the  mineral  acids.  The  author  proposes  to  examine 
how  this  precipitate  differs  from  that  of  Oberlin. 

Berberine.  E.  Schmidt.  (^Ber.  der  deutsch,  chem.  Ges.,  xvi. 
2589.)  The  composition  of  the  alkaloid  berberine  has  at  different 
times  been  represented  by  contradictory  formulaa;  an  att-empt 
has  therefore  been  made  by  J.  Court  to  clear  up  the  confusion. 
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Nnmerons  analyses  of  the  free  base,  the  h  jdrochlorate,  nitrate,  and 
sulphate  have  been  made,  the  results  of  which  point  to  the  formula 
CjQ  Hi7  N  O4  +  4  H2  0.  With  the  exception  of  the  water  of  crys- 
tallization, this  agrees  with  the  results  of  Perrin  and  Hlasiwetz. 
Upon  oxidation  of  the  alkaloid  in  weak  alkaline  solution,  carbonic 
anhydride  was  evolved,  and  the  principal  product  of  the  decom- 
position was  a  bibasic  acid  resembling  in  composition  and  melting- 
point  hemipinic  acid;  but  whether  it  is  identical  in  all  its  characters 
with  hemipinic  acid  from  narcotiue  has  not  yet  been  determined. 

Berberine.  O.  Bernheimer.  (Ber.  der  deutsch.  chem,  Ges,,  xvi. 
2685.)  The  author  has  also  made  the  observation  that  when  ber- 
berine is  distilled  with  a  considerable  excess  of  potassium  hydrate, 
besides  two  acids  that  have  been  described  by  Hlasiwetz,  chinoline 
is  formed,  which  has  been  identified  by  its  platinum  salt. 

Synthesis  of  Nicotme.  J .  M  e  n  s  e  1 .  {Atnerican  Druggist^  1 884, 
41.)  The  author  states  in  the  PharmaceiU.  Zeitungf  Sept.  26,  1883, 
that  he  has  formed  nicotine  artificially  in  the  following  way : — 

Benzoic  acid  is  dissolved  in  acetone,  and  the  whole  mixed  with 
concentrated  sulphuric  acid.  A  precipitate  is  thereby  formed, 
which  on  heating  redissolves  in  the  excess  of  acetone.  When  cool, 
a  solution  of  ammonia  gas  in  absolute  alcohol  is  added,  whereupon 
ammonium  sulphate  precipitates  out,  and  nicotine  is  found  with 
other  products  of  decomposition  and  undecomposed  acetone  in  the 
sapematant  liquid. 

New  Method  for  Prodncing  Acridine.  0.  Fischer  and  G. 
Koerner.  {Ber,  der  deutsch,  chem,  Ges.,  xvii.  101 ;  Journ,  Chem, 
8oc.f  1884,  748.)  This  consists  in  heating  a  mixture  of  chloroform 
(1  part),  diphenylamine  (1  part),  zinc  chloride  (1  part),  and  zinc 
oxide  (^  part),  for  seven  to  eight  hours  at  200-210°.  The  product 
is  boiled  with  concentrated  hydrochloric  acid,  the  filtrate  poured 
into  water,  and  the  acridine  precipitated  by  alkali.  The  reaction, 
NHPh3  +  CHCl8  +  ZnO  =  Ci8H9N,  HCl  +  ZnCla  +  HaO,  is  ana- 
logous to  the  formation  of  acridine  from  diphenylamine  and  formic 
acid,  bat  the  yield  is  considerably  better.  The  base  obtained  by  the 
authors  melted  at  110-111°.  Aluminium  chloride  may  be  substi- 
tuted for  the  zinc  chloride  with  advantage. 

Acridine.  0.  Fischer.  (Journ,  Chem.  Soc,^  from  Ber.  der 
deutsch.  chem.  Oes.,  xvi.  1820-1821.)  The  base,  C^^  E^  N,  obtained 
by  the  action  of  glacial  acetic  acid  and  zinc  chloride  on  diphenyl- 
amine (Ber.  xvi.  68)  bears  such  a  close  resemblance  in  its  properties 
to  acridine,  recently  described  by  Biedel  (Ibid,,  xvi.  1612),  that  the 
aathor  oonsiderB  it  may  be  regarded  as  methylincridine.     The  for- 
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xnation  of  methjlacridine  from  acetyldipbenjlamine  is  easily  ex* 
plained  by  means  of  Biiedel's  formula  for  acridine. 

^CH  .CMe. 

N-  N — 

Acridine.  Aoetyldiphenylamine.  Methylacridine. 

Acridine.  A.  Bernthsen  and  F.  Bender.  (Bar.  der  deutsch,. 
chem,  Oe8,j  xvi.  1971-1974.)  The  anthors'  researches  have  shown 
that  the  composition  of  acridine  is  represented  by  the  formula 
Ci3  Hq  'N,  and  not  0^2  Hg  N,  and  its  constitution  thus  : 

Accordingly,  hydroacridine,  obtained  by  the  action  of  reducing  agents 

<C  H  N. 

The  authors  point  out  that  the  same  soluble  hydrophenylacridine 
is  formed,  whether  phenylacridine  is  reduced  by  sodium  amalgam 
or  by  zinc  and  hydrochloric  acid.  Further,  hydroacridine  in 
alcoholic  solution  is  decomposed  by  silver  nitrate  in  accordanco- 
with  the  equation — 

C  H 

C6H,<^  |^CeH„HN03  +  2HN03  +  Ag2. 

CHo 
CcHX   N''>CgH4 
Insoluble  hydroacridine  has  the  consitution,  |  , 

-N- 

which  the  authors  propose  to  prove  by  the  silver  nitrate  reaction. 
The  relation  of  acridine  to  quinoline  and  pyridine  is  also  discussed. 
Sparteine.  0.  Bernheimer.  {Qazz,  Ohim,  Ital.,  xiii.  451; 
Joum.  Chem.  Soc,  1884,  337.)  This  base,  CigHjgNg,  was  first 
obtained  from  Spartium  scoparium,  by  Stenhouse  in  1881,  who 
determined  its  composition ;  and  was  afterwards  examined  by  Mills,, 
who  showed  that  it  is  a  tertiary  diamina  The  sparteine  examined 
by  the  author  was  prepared  from  Spartium  scopcmum  by  a  slight 
modification  of  Stenhouse's  method ;  it  distilled  to  the  lost  drop  at 
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180-181^  under  a  pressure  of  20  mm.  Its  solntioii  in  alcohol  at 
96^  has  a  specific  rotatory  power  [a]^—  - 14*6  for  a  concentration 
of  23*88  at  26^  It  bears  a  heat  of  200""  without  alteration,  bat 
becomes  partially  carbonized  at  higher  temperatures ;  is  not  decom- 
posed by  heating  in  sealed  tubes  with  hydrochloric  acid.  Bromine 
acts  strongly  on  sparteine  at  ordinary  temperatures,  even  when  it 
is  largely  dilated  with  ether,  forming  an  undefined  resinous  mass. 

On  gradually  adding  3  parts  of  iodine  dissolved  in  ether  to  an 
ethereal  solution  of  I  part  of  sparteine,  the  iodine  is  decolorized,  and 
a  black  precipitate  is  formed,  which  when  separated,  washed  with 
ether  to  remove  free  iodine,  and  dissolved  in  boiling  alcohol, 
separates  on  cooling  in  beautiful  green  needles,  haviog  the  com- 
position C|5  H28  N3  I3.  This  compound  is  insoluble  in  cold  water 
and  alcohol,  but  dissolves  readily  in  those  liquids  when  heated; 
it  is  insoluble  in  ether,  permanent  in  the  air,  and  yields  free 
sparteine  when  heated  with  potash. 

Sparteine  (as  sulphate)  oxidized  with  potassium  permanganate 
yields  a  small  quantity  of  a  volatile  acid,  having  the  odour  of  the 
hitj  acids,  together  with  a  non-volatile  acid  having  the  composition 
of  a  pyridinemonocarboxijlic  acid,  C5  H4  N.  C  O  0  H  ;  and  on  dis- 
tilling a  salt  of  this  acid  with  lime,  a  volatile  base  is  obtained 
having  all  the  properties  of  pyridine.  The  author  intends  to 
continue  his  experiments  as  soon  as  he  is  in  possession  of  a  larger 
quantity  of  material. 

Lycaconitine  and Myoctonine.    MM.  Dragendorff  and  Spohn. 
{Ph.  Zeit.  fiir  Eussh,  xxiii.  313;   Pharm,  Joum.,  3rd  series,  xv. 
82.)      Twenty  years  ago  Dr.  Hiibschmann  described,  under  the 
names  'Mycoctonine "  and  '*  acolyctine,"  two  new  alkaloids  that 
be  had  discovered  in  the  roots  of  the  yellow-flowered  Acomtum 
Lycoctonum.    Subsequently  these  compounds  were  further  investi- 
gated by  Professor  Fliickiger  and  others,  amongst  whom  Messrs. 
Wright  and  Luff  came  to  the  conclusion  that  they  were  identieal 
with  aconine  and    pseudaconine,  the   decomposition    products  of 
aoonitine  and  pseudaconitine  respectively  (Pharm.  Jmirn.  [3],  viii. 
169).      The  subject  has   recently  been  taken  up  a&esh  by  the 
authors,  who  report  that  they  have  found  Hiibschmann's  lycocto- 
nine  and  acolyctine  to  be  really  decomposition  products,  though 
not  of  aconitine  and  pseudaconitine,  but  of  two  hitherto  unnoticed 
alkaloids    peculiar   to   A.  Lycoctonum^  which    they    have    named 
"  lycaconitine  "  and  "  myoctonine,"  and  represent  by  the  formulae 
Cj7  H34  Ng  Og,  and  C27  H30  Ng  Og.     Some  physiological  experiments 
made  by  Herr  Jacobowsky  appeared  to  show  that  lycaconitine  is 
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an  energetic  poison,  resembling  cnrare  in  its  action,  bat  not  suitable 
for  therapeatio  purposes,  as  it  is  imperfectly  absorbed  by  the 
stomacb,  and  under  the  influence  of  the  secretions  passes  into  a 
condition  in  which  it  is  inert. 

An  Alkaloid  derived  from  Crotonic  Aldehyde.  A.  Combes. 
(jComptes  liendus,  xcvi.  No.  26.)  The  aathor  has  obtained  an 
oxygenated  base  from  crotonic  aldehyde  by  dissolving  this  com* 
pound  in  .mhydrous  ether,  cooling  to -20°,  and  saturating  the 
liquid  with  dry  ammouiacal  gas.  The  compound  obtained  has  a 
distinctly  alkaline  reaction,  and  forms  a  well  crystallized  salt  with 
hydrochloric  acid,  and  a  double  salt  with  platinum  chloride. 

An  Alkaloidal  Substance  in  Maize.  0.  Luzardo.  (Oazz. 
Chim,  Ital.f  ziii.  94-1)7.)  Maize  flour  was  extracted  with  dilute 
sulphuric  acid,  the  extract  treated  with  basic  lead  acetate,  Altered, 
and  slowly  evaporated;  the  residue  was  then  exhausted  with 
absolute  alcohol,  and  the  alcohol  removed  by  distillation;  the 
substance  thus  obtained  was  examined  for  alkaloids  by  the  methods 
detailed  in  the  paper.  From  the  results,  the  aathor  infers  that  in 
sound  maize  seeds  there  may  be  nitrogenous  substances  analogous 
to  alkaloids  and  ptomaines  in  their  behaviour  with  reagents.  He 
notices,  however,  that  the  methods  of  Dragendorff  and  Stas  and 
Otto,  based  as  they  are  on  the  treatment  of  the  substance  with 
dilute  acids,  may  give  rise  to  basic  substances  by  the  action  of  the 
acids  on  the  albuminoid  substances  present  in  the  seeds,  especially 
if  warmed  with  them,  and  therefore  they  do  not  aflbrd  certain 
evidence  that  the  basic  substances  were  originally  present  as  such. 

Hydrocyanides  of  Organic  Bases.  .  A.  Glaus  and  E.  A.  Merck. 
(Ber.  der  deutsch.  chem.  Oes,,  xvi.  2737-2748 ;  Joum.  Ghem,  Soe.^ 
1884,  338.)  Aniline,  toluidine,  quinine,  cinchonidine,  and  strych- 
nine, dissolve  in  aqueous  hydrocyanic  acid.  An  excess  of  acid 
renders  the  solution  very  unstable.  The  salts  have  not  been  isolated, 
as  they  are  decomposed  by  evaporation  in  a  vacuum.  Although 
the  bases  are  completely  withdrawn  from  these  liquids  by  ether, 
the  solutions  are  not  mere  mechanical  mixtures,  since  they  yield 
double  cyanides  with  mercuric  cyanide ;  e,g,f  when  mercuric  cyanide 
is  added  to  a  solution  of  aniline  hydrocyanide,  white  tabular  crystals, 
NHgPh,  H  CN  +  Hg  (CN)a,  are  deposited,  which  dissolve  in 
water,  alcohol,  and  ether. 

When  mercuric  cyanide  is  added  to  tetramethylammonium 
iodide,  two  salts  are  formed,  viz.,  a  white  salt  of  the  composition 
K  Me4  1,  Hg  (C  N)),  freely  soluble  in  water,  and  a  yellow  salt, 
N  Me^  C  N,  Bg  ION,  sparingly  soluble  in  water.     The  white  salt 
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slowly  obaoges  into  the  yellow  isomeride  at  the  ordinary  tempera- 
tare,  more  rapidly  at  200^. 

Tetramethylammonium  cyanide,  N  Me^  G  N,  prepared  by  the 
action  of  bariam  cyanide  on  tetramethylammoniam  iodide,  has 
been  described  by  C.  Thompson.  The  clear  crystals  of  the  salt 
become  opaque  at  150°,  decrepitate  at  215°,  and  melt  at  295°.  The 
salt  can  be  volatilised  at  225-230°  withoat  melting.  With  mercuric 
cyanide  it  forms  a  double  salt,  N  Me4  C  N,  Hg  (C  N)<|,  crystallizing 
in  prisms  melting  at  275°.  The  corresponding  silver  salt, 
N  Me^  G  N,  Ag  G  N,  has  been  described  by  Thompson.  Tetra- 
methylammonium  cyanide  dissolves  cobalt  cyanide  and  ferrous 
cyanide,  forming  tetramethylammonium  cobalticyanide  and  ferro- 
cyanide  respectively.  The  latter  compound  has  been  described  by 
Barth  (£^r.,  viii.  1484.J  The  former  crystallizes  in  yellow  plates, 
and  resembles  the  potassium  cobalticyanide  in  its  properties. 

Cinchonidine  ethylcyanide,  G^^  H^  N^  0,  Efc  G  N,  prepared  by  the 

action  of   barium   cyanide   on  cinchonidine    ethylsulphate,  forms 

white  crystalline  needles,  which  are  decomposed  by  carbonic  acid, 

and  rapidly  absorb  moisture  from  the  air.      It  is  soluble  in  water 

bat  insoluble  in  ether  and  chloroform.      The  crystals  melt  with 

decomposition  at  140°.     Quinine  ethyleyanide,  G^q  H34  N^  O3,  Et  G  N, 

crystallizes  in  needles   soluble    in    alcohol.       The   crystals   melt 

at  90°,  and  begin  to  decompose  at  95°.     Strychnine  ethylcyamide, 

C}j  H23  N2  O3,  Et  G  N,  is  less  hygproscopic  and  more  stable  than  the 

quinine  and  cinchonidine  compounds.     It  dissolves  freely  in  water, 

bnt  is  less  soluble  in  alcohol. 

Alkaloids  Produced  by  Putrefaction.     A.  Poehl.      (Ber,  der 

deuUch.   chem.  Chs.,  xvi.  1975-1981.      From   Jowm,    Ohem,   Soc.) 

Epidemics  caused  by  unsound  bread  have  long  been  recognised, 

and  it  has  been  observed  that  they  are  preceded  by  long. continued 

rains  and  floods,  which  cause  an  abundance  of  ergot  {Olaviceps 

purpurea)  in  the  following  harvests.      These  epidemics  take  two 

forms,  viz.,  Ergotismus  convulsivus,  more  common  in  France,  Swit- 

serland,   and  this  country ;   and  Ergotismus   gangrcenosus,   which 

prevails  in  Russia,  Germany,  and  Sweden.     In  Bussia  there  were 

two  remarkable  outbreaks  of  the  latter  in  the  years  1832  and  1837, 

which   caused  a  mortality  among  children   attacked  of   1 : 1'75 

to  1 :  4^  and  of  the  former  in  1824     In  the  course  of  the  rainy 

Bommer  of  1881,  Bussia  was  threatened  with  another  outbreak  of 

ergotismus;    accordingly   the   Minister  of  the  Interior  instituted 

a  Commission,  of  which  the  author  was  a  member,  to  investigate 

this  phenomenon  of  ergot. 
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Eichwald,  in  his  history  of  ergoiismns  epidemics,  has  shown  r 
(1)  that  the  appearance  of  the  epidemic  stands  in  no  direct  relation 
to  the  proportion  of  blight  in  the  grain ;  (2)  that  animals  cannot  be- 
so  inoculated  so  as  to  produce  in  them  similar  symptoms ;  (3)  that 
the  putrefaction  of  the  com  is  a  necessary  condition  of  the- 
ergotismus;  (4)  that  the  poisonous  results  are  produced  only  in 
certain  stages  of  the  decomposition;  (5)  that  the  various  forms- 
of  ergotismus  cannot  be  explained  by  the  quantity  of  ergot  intro- 
duced within  the  system,  or  its  time  of  action. 

In  the  present  paper  the  author  elucidates  the  following  con- 
ditions of  the  putrefaction  alkaloids  in  blighted  rye  meal :  (1)  th& 
conversion  of  the  starch  into  glucose;  (2)  fermentation  of  the- 
glucose,  with  formation  of  lactic  acid;  (3)  peptonisation  of  the 
albumens  by  the  peptic  action  of  the  mycelium  of  Olaviceps  pur^ 
purea ;  (4)  conversion  of  the  peptone  into  ptomopeptone,  and  its 
decomposition  with  formation  of  putrefaction  alkaloids. 

Firstly.  In  the  year  1873,  the  author  recognised  that  damp- 
caused  in  the  meal  a  large  proportion  of  glucose,  by  the  action  of 
a  ferment  contained  in  the  endocarp  and  perisperm  of  the  grain. 
The  experiments  of  Hammarsten  have  also  proved  that  the  starches 
of  maize,  rye,  and  oats  are  more  easily  converted  into  glucose  by 
diastatic  action  than  the  starches  of  potatoes,  peas,  and  wheat. 
In  this  connection  it  may  be  mentioned  that  the  inhabitajits  of 
Lombardy  suffer  from  an  epidemic  caused  by  maize.  A  form 
of  mildew  has  been  observed  on  nmize,  and  this  has  the  power  of 
peptonising  albumens,  with  formation  of  putrefaction  alkaloids. 

Secondly,  In  presence  of  a  ferment  the  glucose  would  further 
decompose  into  butyric  and  lactic  acids. 

The  author  further  observed  that  rye  grain,  even  if  not  attacked 
by  the  ClavicepSf  yet  when  merely  exposed  to  damp  evolved 
trimethylamine  when  heated  with  alkalies ;  and  it  is  well  known 
that  albumens  at  the  moment  of  putrefaction  evolve  ammonia  or 
amines  under  the  action  of  alkalies. 

Thirdly.  One  of  the  most  important  phenomena  of  the  change 
of  the  albumen  of  meal  is  the  formation  of  peptones ;  it  has  also 
been  noticed  that  lactic  acid  is  a  better  test  for  peptonisation  than 
other  acids,  as  phosphoric,  acetic,  oxalic,  or  tartaric.  The  author 
has  frequently  observed  the  formation  of  peptone  from  the  albumen 
of  meal,  caused  by  the  action  of  Fenicillium  glaucum  and  the 
fungus  of  Clamceps  purpurea^  the  latter  of  which  produces  the 
most  marked  effects. 

Fourthly.     The  author  exposed  pure  and  tainted  rye  meal  to  a 
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damp  atmosphere,  and  found  that  the  latter  more  readily  entered 
into  decomposition,  with  formation  of  the  putrefaction  alkaloids  or 
ptomaines.  Further,  large  quantities  of  pure  and  tainted  meal 
were  allowed  to  rot,  and  the  putrefying  mass  examined  from  time 
to  time  by  Stas-Otto's  prooess.  From  alkaline  and  from  acid 
ethereal  extracts  of  the  mass,  substances  were  obtained  of  various 
degrees  of  consistence  and  of  various  odours.  These  products  gave 
all  the  general  reactions  for  alkaloids,  and  differed  from  one  another 
towards  precipitants  and  colour  reagents  according  as  they  had 
been  obtained  at  various  stages  of  the  decomposition.  By  shaking 
the  alkali  solution  with  chloroform,  benzene,  and  amyl  alcohol ,. 
an  alkaloid  was  obtained,  which  gave  precipitates  with  potassio- 
mercnrio  iodide,  phosphomolybdic  and  tuogstic  acids,  potassio- 
bismnth  and  -cadmium  iodides,  platinum  and  gold  chlorides,  etc. 
It  also  gave  a  beautiful  violet  coloration  with  Frohde's  reagent 
(sulphuric  add  and  sodium  molybdate),  resembling  that  produced 
by  morphine ;  the  absorption-spectra,  however,  of  the  two  alkaloids 
differ  most  markedly.  The  author  was  only  able  to  observe  the 
formation  of  the  above  alkaloid  during  summer  time. 

Starting  from  the  view  that  peptones  on  further  putrefaction  are 
converted  into  ptomopeptones  which  yield  nitrogen  when  heated 
with  sodium  hypobromite,  then  the  quantity  of  nitrogen  so  evolved 
may  be  taken  as  a  measure  of  this  conversion.  Accordingly  the 
author  made  comparative  experiments  with  samples  of  damp  rye- 
meal  and  meal  mixed  with  peptic  ferment,  with  5  per  cent,  ergot, 
and  with  blight.     The  results  are  given  in  the  table  below. 


Percentage  of  Nitrogen  given  off  from 

me  of  Action. 

Pure  Meal. 

Meal  with 
Blight. 

Meal  with 
Ergot. 

Meal  with 
Peptio  Ferment. 

3  days .    . 

4  II     •     • 
8   ..    .    . 

18   ...    . 
»   ,.    .    . 

0-1816 
01627 
0-1989 
0-2196 
0-5259 

0-1671 
0-2592 
0-2842 
0-3415 

01933 
0*2909 
0-3157 
0-4269 
0-5662 

0-3762 
0-3949 
0-4210 

From  these  results  it  follows :  (1)  that  ergot  and  mould  have  a 
peptonising  action  on  the  albumens  and  favour  their  decomposition ; 
(2)  the  degree  of  putrefaction  of  the  albumens  is  directly  pro- 
portional  to  their  peptonisation ;  (3)  in  the  first  stages  of  putre- 
^sctioD,  the  decomposition  of  the  albumens  is  greater  in  ergot  meal 
tbau  in  mouldy  or  pure  meal,  but  in  the  more  advanced  stages 
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these  differences  are  not  so  marked.  Farther  researches  on  the 
decomposition  of  albumen  by  the  Olaviceps  purpurea^  and  the  part 
played  by  various  genera  of  fangi  are  promised. 

Alkaloids  Produced  by  Putrefaction.  L.  Brieger.  {Ber.  der 
deutsch,  chem,  Ges,,  xvi.  1186-1191.)  A  preyious  paper  on  this 
subject  by  the  same  author  will  be  found  in  the  Year^Booh  of 
Fharmacy^  1883,  80.  In  the  first  stages  of  putrefaction  of  albu- 
miuoids,  poisonous  compounds  are  produced  which  resemble  curare 
in  their  physiological  action :  they  disappear  again  after  the  putre- 
faction has  gone  on  for  eight  to  ten  days.  To  extract  the  poisonous 
bases  from  fiesh,  the  following  process  is  employed :  Finely  chopped 
horseflesh  is  stirred  up  with  water  and  exposed  to  putrefactive 
fermentation  for  five  or  six  days.  The  mixture  is  then  boiled  and 
filtered,  and  lead  acetate  is  then  added  to  the  filtrate.  The  lead 
salt  is  decomposed  by  sulphuretted  hydrogen,  and  the  filtrate  after 
concentration  is  extracted  with  amyl  alcohol.  Oxy-acids  are  re- 
moved by  acidifying  with  sulphuric  acid  and  extracting  with  ether. 
The  sulphuric  acid  is  precipitated  by  baryta,  and  the  excess  of 
baryta  by  carbonic  acid.  The  alkaloid  is  then  precipitated  by  the 
addition  of  mercuric  chloride.  The  precipitate  decomposed  by 
sulphuretted  hydrogen,  and  the  filtrate  coucentrated,  inorganic 
bodies  first  crystallize  out ;  but  on  concentrating  the  mother-liquor, 
a  compound  is  deposited  in  needle-shaped  crystals  of  the  com- 
position Cg  H|4  Ng  Hj  Clg.  This  substance  is  soluble  in  water  and 
spirits  of  wine,  but  is  precipitated  by  alcohol.  The  pure  hydro- 
chloride is  slightly  poisonous,  but  the  impure  salt  has  a  more 
powerful  action.  This  substance  could  not  be  prepared  from  fibrin 
or  albumen,  but  only  from  flesh.  On  treating  the  hydrochloride 
with  moist  silver  oxide,  an  unstable  gelatinous  mass  is  obtained, 
which  resembles  seminal  fluid  in  odour.  On  distillation  with 
soda,  a  mixture  of  di-  and  tri-methylamine  is  formed. 

The  filtrate  from  the  mercuric  chloride  precipitate  mentioned 
above  contains  a  poisonous  base,  which  forms  a  platinochloride  of 
the  composition  (G5  H^^  N)^,  H^  Pt  Gl^.  A  small  dose  of  the  hydro- 
chloride produces  a  I'apid  flow  of  the  saliva,  strong  secretions  from 
the  nose,  and  constant  flow  of  watery  fluid  from  the  intestines,  and 
finally  convulsions. 

Putrefaction  Alkaloids.  L.  Brieger.  {Ber.  der  deutsch,  chem, 
Ges,f  xvi.  1405-1407.  From  Joiim.  Chem,  Soc)  The  gelatinous 
product  which  the  author  obtained  by  treating  the  hydrochloride, 
CgHi^NjHsCls,  of  the  base  contained  in  putrefying  flesh  with 
moist  silver  oxide,  ia  the  free  base,  and  not  an  oxidation  product,  as 
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the  author  formerly  believed.  The  salts  do  not  possess  the  charac- 
teristic disgusting  smell  of  the  free  base ;  this  has  not  yet  been 
obtained  in  a  crystalline  state.  It  is  sparingly  soluble  in  amyl 
alcohol,  freely  soluble  in  water,  insoluble  in  ether  and  in  absolute 
alcohol.  It  gives  white  precipitates  with  mercuric  chloride  and 
lead  acetate,  a  yellow  precipitate  with  potassium  cadmium  iodide, 
and  a  red  precipitate  with  potassium  bismuth  iodide.  It  does  not 
exhibit  any  reaction  with  the  other  reagents  for  alkaloids. 

The  poisonous  base,  Cg  H||  N,  formed  by  the  putrefaction  of  flesh, 
is  precipitated  by  mercuric  chloride  and  basic  lead  acetate.  It  is 
readily  soluble  in  ether  and  alcohol.  A  subcutaneoas  injection  of 
this  poison  causes  increased  activity  of  the  heart,  rapid  respiration, 
and  a  copioas  secretion  of  saliva  exhibiting  an  alkaline  reaction. 
Under  the  influence  of  this  alkaloid,  cats  perspire  freely  at  the 
paws,  and  their  sweat  has  an  alkaline  reaction. 

Alkaloids  Produced  by  Pntrefaction.     E.  and  H.  Salkowski. 
{Ber,  der  deiUsch,  chem.  Oes.^  xvi.  1191-1195.)     The  authors  have 
continued  their  research  on  the  putrefaction  of  flesh  and   fibrin. 
{Ber,  xii.  648),  and  find  that  two  bases  are  produced.      The  non- 
volatile portion  of  the  product  is  concentrated,  rendered  alkaline 
by  the  addition  of  sodium  carbonate,    and  treated  with  alcohol. 
The  alcoholic  extract  is  evaporated,  acidified  with  dilute  salphurio 
acid,  and  extracted  with  ether.     A  base  remains  in  the  sulphuric 
acid,  but  has  not  yet  been  investigated.    The  oily  liquid  which 
remains  on  evaporating  the  ethereal  solution  is  dissolved  in  sodium 
carbonate  solution,  and  after  precipitating  the  higher  acids  of  the 
acetic  series  with  barium  chloride,  the  filtrate  is  acidified  with 
hydrochloric  acid  and  extracted  with  ether.     The  residue  left  on 
eTaporating  this  extract  is  purified  by  solution  in  absolute  alcohol 
and  conversion  into  the  platinochloride  ;  this  forms  orange-coloured 
crystals  soluble  in  hot  water.     The  crystalline  hydrochloride  is  very 
soluble  in   water  and  in  alcohol.     The  aurochloride  forms  dark 
yellow  monodinic  crystals,  which  melt  below  100°.     The  free  base 
obtained  by  the  action  of  silver  oxide  on  an  aqueous  solution  of  the 
hydrochloride  is  a  white  crystalline  powder  (m.  p.  156°)  having 
a  pecaliar  odour.      It  is  freely  soluble  in  water,  insoluble  in  ether, 
and  only  sparinj^ly  solable  in  alcohol.      It  does  not  appear  to  have 
a  poisonous  eflect  on  animals. 

The  analysis  of  the  free  base,  hydrochloride,  and  gold  salt,  agree 
with  the  formulss — 

CjHiiN02,C6HiiN03.HCl,and  Cg  H^  N  O3,  H  CI,  Au  CI3  +  H^  0 
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Tespectively,  bat  tbe  analysis  of  the  platinochloride  corresponds 
with  the  formula  (C7  Hig  N  0^)^,  H3  Pfc  0)^. 

This  seems  to  indicate  that  the  crystalline  snbstance  is  a  mixture 
of  homologous  bases. 

Ptomaines.    J.  Ouareschi  and  A.  Mosso.     (Joum.  fiir praet. 
Chem,  [2],  xxvii.  425-432.)    140  kilos,  of  well  washed  fibrin  from 
ox-blood  was  placed  in  two  glazed  earthenware  vessels,  covered 
with  a  large  zinc  bell,  whose  edges  dipped  about  15  cm.  deep  into 
water,  and  allowed  to  stand  for  five  months.     The  fibrin  had  at  the 
•end  of  that  time  been  converted  into  a  thick  dark-red  homogeneous 
liquid.  This  was  acidulated  with  sulphuric  acid,  evaporated  at  60^  to 
a  thick  paste,  baryta- water  added  to  alkaline  reaction,  filtered  after 
twenty-four  hours,  and  the  filtrate  and  wash-waters  shaken  for  a 
long  time  with  chloroform.      (The  extraction  with  chloroform  was 
repeated  12  times ;  all  the  extracts  contained  the  same  ptomaine.) 
The  chloroform  extract  was  evaporated,  and  the  resulting  dark 
golden-yellow  oily  residue  mixed  with  tartaric  acid ;  a  resin  that 
-then  separated  was  removed  by  shaking  with  ether,  and  the  now 
colourless  liquid  mixed  with  excess  of  50  per  cent,  potash,  and  the 
liberated  oil  extracted  with  ether.      On  evaporating  the  ethereal 
solution,  a  strongly  alkaline  brown  oil  of  faint  pyridine  or  conine- 
like odour  was  obtained.      It  is  sparingly  soluble  in  water,  and 
resinifies  very  readily.     The  hydrochloride  crystallizes  in  somewhat 
•deliquescent,  colourless,  cholesterin-like  plates.    The  plaiinochloride^ 
Cio  Hi5  N,  H2  Pt  Clg,  forms  a  light  flesh-coloured  crystalline  pre- 
•cipitate,  insoluble  in  water,  alcohol,  and  ether;   it  is  not  decom- 
7)osed  at  100^.      (The  platinochloride  from  each  chloroform  extract 
was  analysed,  and  showed  that  only  the  one  ptomaine  was  present.) 
"The  hydrochloride  gave  a  crystalline  yellow  precipitate  with  auric 
•chloride ;  white  precipitates  with  Mayer's  reagent,  mercuric  chloride, 
or  tannin;  a  yellow  precipitate  with  phosphomolybdic  acid,  sparingly 
soluble  in  ammonia  without  blue  coloration ;    and  a  whitish  yellow 
precipitate  with  phosphotungstic  acid.      The  physiological  action 
of  the  ptomaine  is  similar  to  that  of  curare,  but  is  much  less 
active  than  the  latter. 

Ptomaines  and  Analogous  Compounds.  A.  O.  Ponchet. 
^(Gomjyies  Rendus,  December  81, 1883.)  The  author's  experiments 
have  already  led  him  to  regard  the  alkaloidal  compounds  existing 
in  the  excretions  as  identical  with,  or  at  least  closely  similar  to, 
those  which  form  during  the  putrefaction,  in  the  absence  of  air, 
of  proteic  matters,  and  of  various  organs  of  the  animal  system. 
The  basic  bodies  extracted  from  both  these  classes  of  matter  are 
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probably  mixtares  of  homologous  bodies.  By  a  tedious  process  be 
obtains  two  distinct  classes  of  compounds,  a  liquid  portion,  dialysable 
only  with  difficulty,  and  a  portion  containiug  crystallizable  sub- 
stances and  readily  capable  of  dialysis.  For  the  former  the  author 
reserves  for  the  present  the  name  "  extractive "  matter  of  urine. 
Among  the  products  of  putrefaction  the  same  two  classes  of  com- 
pounds are  recognised.  The  volatile  bases  found  in  the  crystallizable 
portion  resemble  the  hydropyridic  bases  detected  by  MM.  Qautier 
and  Etard.  All  the  compounds  isolated  are  violent  poisons  for 
frogs,  which  they  kill  rapidly,  occasioning  torpor  and  paralysis,  with 
abolition  of  the  reflex  movements. 

A  Ptomaine  Besembling  Picrotozin.  Prof.  Oiacomelli.  (Zeit. 
des  (Bsterr,  Apoth.  Ver,^  March  1,  1884.)  The  author  reports  the 
occurrence  of  a  ptomaine  presenting  a  close  resemblance  to  picro- 
toxin  in  its  physical  appearance  and  chemical  reactions.  The 
only  reaction  in  which  the  two  bodies  appear  to  differ  was  that 
dissolved  in  water  and  a  few  drops  of  neutral  acetate  of  lead 
solution  added,  upon  boiling  the  mixture,  the  ptomaine  remained 
imaltered,  whilst  the  picrotoxin  yielded  a  black  precipitate,  leaving 
the  supernatant  liquid  colourless.  They  differed,  however,  entirely 
in  physiological  action.  It  will  be  remembered  that  the  discovery 
of  a  similar  body  in  beer  some  time  ago,  gave  rise  at  first  to  the 
suspicion  that  cocculus  indicus  had  been  used,  but  afterwards  its 
<)rigin  was  attributed  to  alteration  of  albuminoid  substances 
normally  present  in  the  liquor. 

The  so-called  Ptomaines  in  Belation  to  Toxicological  Besearches. 
F.  Marino- Zuco.  {Qazz,  Chivu  ItaL,  xiii.  431;  Joum.  Chem, 
&c.,  1884,  342.)  The  author's  experiments  were  made  on  a  variety 
of  fresh  animal  substances,  viz.,  white  and  yolk  of  egg^  brains, 
longs,  heart,  liver,  spleen,  and  blood,  several  methods  being 
employed,  with  strict  attention  to  all  the  conditions  indicated  by 
their  respective  authors.  The  result  of  these  experiments  was  the 
extraction  of  a  base  which  exhibited  all  the  usual  reactions  of  the 
alkaloids,  but  had  the  constitution  of  an  ammonium  hydroxide,  and 
in  those  cases  in  which  an  aurochloride  could  be  prepared  and 
^alysed,  was  found  to  be  identical  in  composition  with  neurine. 
In  one  instance  traces  were  also  found  of  the  so-called  "  animal 
quinme." 

To  determine  the  origin  of  this  neurine,  the  author  applied  the 
methods  above  mentioned  to  the  lecithins  (prepared  by  Strecker's 
method  from  egg-yolk),  and  found  that  these  substances  behave  in 
the  same  manner  as,  for  example,  a  mass  of  brain,  cgg^  lungs,  etc. 
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On  applying  the  same  method  to  the  albnmen  remaining  after  com« 
plete  extraction  of  the  lecithins,  the  result  was  purely  negative. 
Hence  it  is  clear  that  the  so-called  ptomaines  obtained  in  the 
extraction  of  fresh  animal  substances,  originate,  not  as  is  generally 
supposed,  from  sudden  alteration  of  the  proteids,  but  from  the 
splitting  up  of  the  lecithins  under  the  influence  of  acids  or  alkalies. 

As  neurine  hydrochloride  is  not  decomposed  by  sodium  bicar- 
bonate, the  author  was  able  to  determine  the  toxicological  question 
in  cases  of  the  extraction  of  alkaloids  from  substances  in  which 
putrefaction  has  not  yet  commenced.  The  hydrochlorides  of  the 
alkaloid  and  of  the  so-called  ptomaines,  simultaneously  extracted, 
are  dissolved  in  water,  and  the  liquor,  rendered  alkaline  with 
sodium  bicarbonate,  is  agitated  with  the  solvent.  The  neurine  then 
remains  dissolved  in  the  water  as  hydrochloride,  and  the  alkaloid 
may  then  be  extracted  alone.  This  has  been  demonstrated  by  all 
the  experiments  made  as  above  described,  and  by  others  on  yolk  of 
egg  mixed  with  strychnine. 

Selmi's  Ptomaines.  F.  Marino-Zuco.  (Qazz.  Chim.  Ital.,  xiii. 
441.)  In  this  paper,  the  author  describes  a  number  of  experiments, 
chemical  and  physiological,  tending  to  establish  the  conclusion 
indicated  in  the  preceding  abstract,  as  to  the  identity  of  these  bases 
with  neurine.  The  most  characturistic  chemical  reactions  observed 
in  both  cases  are : 

With  Phosphoric  acid  :  a  light  brown  coloration  on  heating. 
„     Platinic  chloride :  no  precipitate,  but  deposition  of  yellowish 

crystals  after  a  short  time. 
„     Mercuric  chloride :  white  precipitate. 

Auric  chloride :  yellowish  precipitate,  and  after  a  short  time 

reduction  of  metallic  gold. 
Iodised  potassium  iodide:    red-brown    precipitate,   which, 
however,  soon  redissolves. 

Ptomaines  and  their  Significance  in  Toxicology.  T.  Husemann. 
(Archiv  der  Pharm.  [3],  xxi.  401-417.)  The  commencement  of  a 
history  of  the  ptomaines,  and  the  methods  of  detecting  them  and 
distinguishing  them  from  vegetable  alkaloids,  compiled  from  the 
papers  of  recent  investigators. 

The  Chemical  Composition  and  Properties  of  a  Crystalline 
Principle  obtained  from  JambosaRoot  A.  W.  Gerrard.  (Pharm. 
Journ.,  3rd  series,  March,  1884.)  The  roots  from  which  the  principle 
under  notice  was  extracted  were  handed  to  the  author  with  the 
following  information : — 

**  The  plant  yielding  these  roots  is  probably  the  Myrtus  Jamhosa,  L. 
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{Jamhosa  vulgaris^  D.  C),  cnltivated  cm  St.  Maarice.  The  frait  has 
the  circamference  of  a  mediam  sized  pear,  a  smell  reminding  of 
roses."  In  the  same  communication  the  plant  is  also  mentioned  as 
the  "  Myrlus  Jamhosa  Malacensis,  Spr.  Is  at  home  in  India  and 
Otaheiti.  The  fruit  is  known  as  the  rose  apple,  is  frequently  eaten, 
and  the  decoction  of  the  bark  used  as  an  astringent  in  dysentery, 
gonorrhoea,  and  leucorrhoea.*' 

Dr.  Lyons*8  examination  of  the  root  demonstrated  that  it  con- 
tained  a  neutral  crystalline  principle,  an  alkaloid,  a  peculiar  acid, 
and  an  oleoresin. 

The  extraction  of  the  crystalline  principle,  which  is  found  only 
in  the  bark  of  the  root,  is  extremely  easy.  The  author's  process  is 
as  follows : — ^The  bark  was  separated  from  the  root,  finely  powdered 
and  percolated  with  ether;  the  ether  on  evaporation  gave  an 
abundant  crop  of  crystals,  which  by  washing  with  ether  and  again 
crystallizing  from  ether  were  obtained  perfectly  white. 

Properties  of  Crystals. — They  are  white  and  tasteless,  melting  at 
77°  C,  becoming  solid  at  60°  G. ;  soluble  in  cold  ether,  alcohol,  and 
chloroform,  and  in  hot  petroleum  ether.  They  are  insoluble  in 
cold  water,  but  soluble  on  boiling,  separating  in  crystals  on  cooling. 
With  strong  sulphuric  acid  they  yield  a  bright  green  colour,  soon 
passing  to  a  deep  reddish  brown.  With  strong  nitric  acid  they 
react  violently,  giving  ofif  nitrous  fumes  and  forming  an  orange 
coloured  liquid,  from  which  water  precipitates  a  new  compound. 
Tbey  gave  none  of  the  reactions  of  a  glucoside,  neither  do  they 
poeaess  the  character  of  weak  resin  acids. 

The  analysis  of  the  crystals  gave  numbers  leading  to  the  formula 
O10H11NO3.  The  author  proposes  for  this  substance  the  name 
jamhosin.  Therapeutically  it  appears  to  be  of  very  little  interest. 
The  active  principle  of  jambosa  is  probably  contained  in  the 
oleoresin,  which  is  a  powerful  sialagogue,  and  deserving  of  furthur 
research. 

A  Kew  Glacoside  from  StrychnoB  Nuz-Vomica.  W.  R.  Dunstan 
and  F.  W.  Short.  (Pharm.  Joum,^  3rd  series,  xiv.  1025.)  A 
preliminary  communication  in  which  the  authors  show  that  the 
pulp  of  the  fruit  of  Strychnos  Nux-vomica  contains,  to  the  extent  of 
4  or  5  per  cent.,  a  new  glucoside  named  by  them  loganin,  the 
chemical  properties  of  which  have  been  described.  The  substance 
answers  to  the  formula  C25H34O14.  They  have  also  shown  that 
loganin  is  contained  in  small  quantity  in  the  seeds  of  Strychnos  Nux~ 
vomica  J  and  in  the  pharmaceutical  preparations  made  from  them. 
The  authors  hope  to  be  able  to  indicate  the  chemical  oonstitution  of 
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loganin  and  loganetbiD,  and  to  discover  the  relations  (if  any)  of 
these  bodies  to  the  alkaloids  strychnine  and  bmcine. 

The  Active  Principle  of  Jamaica  Dogwood.  E.  Hart.  (Amer. 
Chem.  Joum.,  v.  39.)  Flaid  extract  of  Jamaica  dogwood  was  mixed 
with  lime,  left  at  rest  for  half  an  hour  in  a  warm  place,  filtered, 
and  water  added  to  the  filtrate,  from  which,  after  two  or  three  days, 
crystals  of  piscidin  separate.  After  purification,  it  is  obtained  in 
nearly  colourless  microscopic  crystals  of  the  formula  C29  Hg^  O3,  aud 
melting  at  192°  (uncorr.).  It  is  insoluble  in  water,  slightly  soluble 
in  ether  or  cold  alcohol,  much  more  soluble  in  boiling  alcohol, 
readily  in  benzene  and  chloroform.  It  dissolves  in  strong  hydro- 
chloric acid,  and  is  reprecipitated  by  water  apparently  unchanged. 
It  does  not  seem  to  be  a  glucoside,  and  gives  no  precipitate  with 
lead  acetate.     The  alcoholic  solution  is  neutral  in  reaction. 

Arbntin.  H.  Schiff.  (Oazz.  Chim,  Itcd.f  xiii.  608;  Liehig'i 
Annalen,  ccxxi.  365.)  The  author  describes  a  number  of  derivatives 
of  arbutin  obtained  by  the  action  on  it  of  benzyl  bromide  and 
potassium  hydrate.  Por  details  reference  must  be  made  to  the 
original  paper,  as  it  is  not  suited  for  abstraction. 

Arbutin.  J.  Habermann.  {MonaUh,  fur  Chem,,  iv.  753.) 
This  paper  gives  a  detailed  description  of  a  large  number  of  experi- 
ments on  the  composition  of  arbutin  and  its  behaviour  at  high 
temperatures,  tending  to  establish  the  correctness  of  the  formula 
Cgg  H34  O14,  deduced  by  Hlasiwetz  and  Habermann  for  arbutin, 
from  the  occurrence  of  methylquinol,  C^  Hg  O2,  as  a  product  of  its 
decomposition  (Ber.  xiv.  302),  in  opposition  to  the  view  put  for- 
ward by  H.  Schiff  (Oazzetta,  xi.  99),  and  Michael  (Ber.  xiv.  2097), 
that  two  different  arbutins  occur  in  nature,  viz.,  arbutin,  C^j  H^^  O^; 
and  methylarbutin,  C13  Hjg  O7. 

Ctuassiin.  MM.  Adrian  and  Moreaux.  (RSpert,  de  JPharm,y 
xi.  246-50,  from  Pharm,  Joum.)  Quassiin,  the  active  principle 
of  Quassia  amara,  or  Surinam  wood,  has  long  been  presented  in  a 
more  or  less  impure  extractive  form.  The  authors  have  studied 
the  different  published  methods  of  extraction,  and  have  arrived  at 
the  conclusion  that  some  of  these  methods  give  but  a  defective  pro- 
duct ;  while  the  others,  though  producing  purer  quassiin,  remove 
but  a  small  portion  of  the  bitter  principle  contained  in  the  wood. 

After  quoting  the  methods  for  extraction  given  by  Soubeiran, 

Pelouze,  Wurtz,  Wiggers,  and  Christensen,  the  authors  state  that 

by  the  following  process,  which  is  their  own,  a  purer  and  more 

abundant  product  is  obtained. 

Very  sound  wood  reduced  to  thin  shavings  is  exhausted  by  the  aid 
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of  boiling  distilled  water,  either  by  displacement  or  by  decoction,  car- 
bonate of  potash  being  added  to  the  extent  of  5  grains  per  kilogram 
of   qnassia.     The  liqaor  is  then  concentrated  by  evaporation,  first 
by  the  open  fire,  afterwards  in  a  water-bath,  to  the  consistence  of 
a  soft  extract,  a  mean  of  60  grains  per  kilogram  of  qnassia  beins: 
obtained.     The  extract  is  afterwards  suspended  in  hot  90°  alcohol, 
and   after  standing  a  few   moments    the   supernatant  alcohol   is 
decanted ;  the  process  being  repeated  a  second  and  third  time,  so 
as  to  thoroughly  exhaust  the   extract.     The   alcoholic   liquor  is 
allowed  to  stand  twenty-four  hours,  during  which  it  deposits  ex- 
tractive  matter  and  salts  dissolved  by  the  hot  alcohol ;  the  liquid 
should  then  be  decanted,  and  sulphuric  acid  diluted  with  ten  times 
its  weight  of  90°  alcohol  added  until  a  precipitate  is  thrown  down, 
from  2  to  2^  grams  being  necessary  for  each  kilogram  of  quassia. 
The  liqnor  is  then  filtered,  milk  of  lime  added  in  the  proportion  of 
12  to  15  grams  per  kilogram  of  wood  (or  4  to  5  grams  of  caustic 
lime),  and  after  some  hours'  contact,  it  is  passed  through  muslin, 
ftnd  the  deposit  washed  with  alcohol   and  pressed,  as  it   is   very 
spongy  and  contains  much  alcoholic  liquor. 

The  liquor  being  alkaline  after  the  treatment  with  lime,  it  is 
neutralized  by  a  current  of  carbonic  acid,  and  then  again  filtered. 
Thus  prepared,  the  liquor  has  a  light  amber  tint.  It  now  remains 
only  to  distil  the  alcohol  and  to  dry  the  residue  from  the  distillation, 
ilach  kilogram  of  quassia  yields  by  this  process  about  8  grams  of 
&  friable  and  easily  pulverized  product,  which  is  the  amorphous 
qnassiin  of  Adnan. 

If,  instead  of  amorphous,  it  be  desired  to  obtain  crystallized 
qaassiin,  the  distillation  should  be  stayed  while  there  yet  remains 
&  small  quantity  of  alcohol  in  the  product,  which  is  then  poured 
boiling  upon  a  moistened  filter  to  separate  the  resin.  This  filter 
sboald  be  so  placed  that  the  liquor  may  be  received  in  a  porcelain 
capsule.  The  remainder  of  the  alcohol  is  then  evaporated  by  heat- 
ing to  80°  C,  and  as  the  alcohol  volatilizes,  the  quassiin  crystallizes 
ont  and  is  deposited.  As  soon  as  the  liquor  contains  no  more 
alcohol,  it  is  withdrawn  from  the  fire,  when  in  a  few  minutes,  and 
before  the  liquor  has  quite  cooled,  it  forms  a  crystalline  mass. 
When  quite  cold,  the  mother  liquor  is  decanted  and  the  crystals 
are  washed  several  times  with  distilled  water.  The  quassiin  thus 
obtained  is  not  quite  pure;  it  still  contains  some  resin  and  un- 
crystallizable  quassiin.  To  purify  it,  it  is  dried,  and  then  dissolved 
by  heating  it  in  twice  its  weight  of  95°  alcohol.  It  is  then  placed 
to  crystallize  in  a  funnel  with  a  very  short  neck  closed  by  a  cork 
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htopper ;  in  cooling,  the  quassiin  crystallizes,  and  after  ten  or  twelve 
boars,  forms  a  mass.  The  stopper  is  then  removed,  and  the  alcohol 
which  has  been  nsed  in  crystallizing  is  displaced  by  90°,  or  absolute 
alcohol,  in  order  to  wash  the  quassiin.  As  the  crystallizing  liquor 
draining  away  is  replaced  by  fresh  alcohol,  the  coloured  quassiin  is 
seen  to  become  white;  a  second  crystallization  suffices  to  render  it 
very  fine ;  the  result  is  from  1^  to  1|  gram  per  kilogram  of  quassia. 

The  mother  liquor  and  the  wash  waters  of  the  first  crystallization 
retain  a  considerable  quantity  of  quassiin,  which  is  difficult  to 
entirely  extract.  A  large  proportion  may  be  obtained  by  shaking 
these  liquors  several  times  with  chloroform,  which  dissolves  the 
quassiin  and  separates  very  easily  from  the  aqueous  liquor.  The 
chloroform  is  distilled  off,  and  in  this  way  the  non-cry stallizable  quas- 
siin is  obtained,  it  being  deposited  from  the  alcoholic  solution  as  a 
granular  resinoid  substance,  which  is  very  easily  softened  by  heat, 
its  bitterness  is  nearly  equal  to  that  of  ^the  crystallized  quassiin. 
Repeated  treatments  with  chloroform  have  failed  to  remove  from 
the  aqueous  solution  the  whole  of  this  quassiin,  which  seems  to  be 
combined  with  mineral  salts  that  it  still  contains. 

The  alcohol  which  has  been  used  in  the  crystallization,  as  well 
as  that  used  in  the  washing,  contains  also  in  solution  a  little 
quassiin,  both  crystallized  and  uncrystallizable,  which  may  be  ob- 
tained by  the  same  process  as  above  described. 

Besume, 


Cry  stallizable 
QnanHJiTi, 


Viscous,  brown,  amor- 
phous quassiin  in  100 
parts     contains    .     . 

Yellow  amorphous  quas- 
siin, in  powder,  con- 
tains in  100  parts   . 


00  to  00 


18  to  20 


UncrygtAlliz- 
able    Quaaaiin. 


12  to  15 


18  to  20 


Mineral  Salta. 


35  to  40 


25  to  30 


Realn    and 
other  Organic 
Matters. 


45  to  50 


30  to  35 


In  brown  quassiin,  potassium  salts  predominate. 

In  yellow  quassiin,  calcium  salts. 

Crystallized  quassiin  is  white,  light,  very  soluble  in  chloroform, 
soluble  in  about  90  parts  of  cold  absolute  alcohol,  in  35  to  40  of  8o° 
alcohol,  scarcely  soluble  in  ether,  and  soluble  in  about  300  parts  of 
hot  water,  from  which  it  recrystallizes  on  cooling. 

Uncrystallizable  quassiin  is  very  soluble  in  absolute  alcohol,  more 
soluble  in  ether  than  crystallized  quassiin,  and  is  soluble  in  water. 
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Saponin.  E.  Stutz,  (Liehig's  Aniialen,ccx^m.  2SI-256,)  The 
source  of  the  sapouin  stadied  in  this  paper  was  the  bark  of  the 
QuUbaja  saponarioy  a  member  of  the  Spireea  family,  indigenous  in 
Chili  and  Pero.  This  was  digested  with  water,  the  extract  evapo- 
rated down,  and  hot  alcohol  of  90  per  cent,  added ;  on  cooling,  white 
flocks  of  saponin  separated,  which  were  then  frequently  recrystal- 
lized  from  alcohol,  and  finally  purified  by  animal  charcoal. 

Saponin  thus  obtained  is  a  white,  amorphous,  neutral  powder, 
gfenerally  possessing  an  astringent  taste,  due  to  traces  of  impurities  ; 
it  is  soluble  in  water,  insoluble  in  absolute  alcohol  and  ether ;  its 
aqueous  solution  forms  a  lather  like  soap.  When  heated  to  195° 
it  turns  brown,  and  at  a  higher  temperature  evolves  a  vapour 
resembling  caramel  in  odour. 

The  author  was  unable  to  obtain  saponin  free  from  inorganic 
impurities;  and  from  the  properties  of  its  barium  compound  it 
would  appear  probable  that  the  impurities,  principally  consisting 
of  calcium,  were  intimately  associated  with  the  saponin.  From 
the  mean  of  four  concordant  analyses  the  formula  C^q  Hs^  O^q  ^^ 
deduced. 

A  concentrated  aqueous  solution  of  saponin  is  precipitated  by 
liaryta-water ;  a  substance  of  composition  2  Cjg  Hgo  O^q  +  Ba  (0  H)^ 
being  formed,  from  which  the  barium  is  not  readily  separated  by 
carbonic  anhydride.  In  order  to  determine  the  number  of  alcoholic 
Hydroxyl-groupings  present  in  saponin,  it  was  heated  with  acetic 
or  butyric  anhydride  under  various  conditions.  A  series  of  acetyl- 
derivatives  was  thus  obtained;  amongst  which  are  enumerated  a 
tetracetyl,  C^q  Hg^  Ac^  Oio,  and  a  pentacetyl,  Cjg  H25  Acg  Ojoi  deriva- 
tive, aud  two  compounds  formed  by  the  addition  of  acetic  anhydride 
to  the  latter  substance,  viz., — 

Ci9  H25  Acg  O9  (O  Ac)2,  and    C^g  Hog  Acg  Og  (0  Ac)^. 

From  these  results  it  follows  that  the  saponin  contains  five 
hydroxy  1-gp-oups,  and  two  oxygen-atoms  combined  only  with  car- 
bon; its  constitutional  fqrmula  will  thus  be,  C^q  Hjg  (0  H)g.  Og.  O3. 
From  the  acetyl-derivatives  saponin  can  be  regenerated. 

Saponin firom Saponaria  Officinalis.  C.  Schiaparelli.  (Oazz. 
Chim.  Ital,  xiii.  422-430  ;  Joum  Ghem.  80c.,  1884,  332.)  The 
analyses  hitherto  made  of  saponin  obtained  from  different  plants  are 
Dot  very  concordant,  the  results  varying  indeed  from  47*52  per  cent. 
C and  7-16  H  (Overbeck),  to  52C3  C  and  748  H  (Rochleder  and 
Schwarz).  Moreover,  the  experiments  of  the  last-named  chemist 
lead  to  the  conclusion  that  the  carbohydrate  obtained  in  the  first 
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instance  from  saponin  by  decomposition  with  acids,  is  not  grape- 
sugar,  bat  a  body  convertible  into  that  sugar  by  the  further  action 
of  acids,  and  consequently  that  saponin  is  not  a  glucoside,  but  an 
amyloid.  To  throw  further  light  on  this  matter,  the  author  has 
endeavoured  to  determine  whether  the  products  extracted  from 
diflTereut  plants  and  included  under  the  name  of  saponin,  are  really 
identical,  and  in  the  present  paper  he  describes  the  results  obtained 
with  saponin  from  Saponaria  officinalis. 

The  root  of  this  plant,  dried  and  coarsely  pounded,  was  boiled 
for  three  days  in  a  reflux  apparatus  with  alcohol  of  90^ ;  after  which 
the  boiling  alcoholic  decoction  was  separated  and  left  for  some  days 
in  a  cool  place,  whereupon  the  sides  of  the  vessel  became  coated 
with  a  copious  yellow  flocculent  deposit  which,  when  freed  from 
colouring  matter  by  treatment  with  a  warm  mixture  of  alcohol  and 
ether,  consisted  of  saponin,  still,  however,  very  impure.  Treatment 
with  alcohol  and  animal  charcoal  still  left  it  contaminated  with 
about  3  per  cent,  of  mineral  water.  It  was,  therefore,  dissolved  in 
the  smallest  possible  quantity  of  water ;  the  cold  solution  was  pre- 
cipitated with  saturated  bary ta- water ;  the  resulting  barium  sapo- 
iiate,  after  washing  with  baryta-water,  was  suspended  in  water  and 
decomposed  by  a  current  of  carbonic  anhydride,  then  heated  to  the 
boiling  point,  and  filtered ;  the  filtrate,  evaporated  to  a  syrup  at  a 
gentle^heat,  was  precipitated  with  alcohol ;  and  the  still  yellowish 
saponin  was  farther  purified  with  alcohol  of  90  per  cent.  The 
substance  thus  obtained  still  contained  barium  salts,  to  remove 
which  it  was  dissolved  in  water  and  treated  with  dilate  sulphnrio 
acid,  added  drop  by  drop;  and  the  filtered  liquid,  after  concentra- 
tion at  a  gentle  heat,  was  precipitated  with  alcohol  and  ether,  these 
operations  being  repeated  a  second  and  a  third  time,  and  the  pro- 
duct finally  purified  with  boiling  alcohol  of  90  per  cent,  in  quantity 
not  sufficient  to  dissolve  it  completely.  The  alcoholic  solution 
evaporated  in  a  vacuum  left  perfectly  white  flocks  of  pure  saponin, 
which  were  washed  with  ether  and  dried  over  sulphuric  acid. 

Saponin  thus  prepared  gave,  as  the  mean  result  of  five  analyses, 
52*65  per  cent,  carbon  and  7*36  hydrogen,  agreeing  nearly  with  the 
formula  C^  H^  O^g,  which  requires  52*86  G  and  7*44!  H.  Saponin 
from  O^ophila  was  found  by  Rochleder  to  contain  52 '65  carbon 
and  7*34  hydrogen. 

Pure  saponin  is  a  very  white,  amorphous,  inodorous  powder, 
which  excites  sneezing  when  inhaled  by  the  nostrils ;  it  has  a  pun- 
gent disagreeable  taste,  and  is  poisonous;  dissolves  very  freely  in 
water,  but  is  insoluble  in  ether,  benzene,  and  chloroform,  and   only 
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slightly  solable  in  alcohol.  Heated  on  platinnm-foil  it  decomposes, 
emitting  an  odour  of  biirnt  sugar,  and  leaving  a  porous  residue 
difficult  to  bum.  Saponin  is  IsBvogyrate,  like  most  glucosides  ; 
specific  rotatory  power  [aj^  =  -  7*30  ;  it  is  the  least  optically  active 
of  all  known  glucosides. 

The  remainder  of  the  author's  paper  deals  with  decomposition - 
products  of  saponin. 

Improved  Method  for  Preparing  Sclerotic  Acid,  the  Active  Prin- 
ciple of  Ergot.   Dr.  Podwissotzky.    (From  New  Bemedles,)   Four 
hundred   grams  of    powdered   ergot  are  heated  for  three  or  four 
hours  on  a  steam-bath,  with  one  litre  of  distilled  water  and  sixty 
^rams  of  diluted  (1 :  7)  sulphuric  acid,  then  pressed,  and  the  residue 
again  extracted  with  500  c.c.  of  distilled  water  for  two  hours  in  the 
same  manner.     The  liquid  is  expressed,  united  with  the  first,  the 
whole  heated  to  70°  C.  (158°  P.),  and  treated  with  neutral  acetate 
of  lead  until  this  ceases  to  yield  a  precipitate.     This  reagent  throws 
down   the  erythrosclerotin  as  an  insoluble  violet  lead  compound. 
(Erythrosclerotin  yields   precipitates    with    metals,    earths,     and 
alkaline   earths ;  if  freed  from   these  substances,  it  is  soluble  in 
aloohol,  with  red  colour.     After  an  extract  of  ergot  has  been  freed 
from  erythrosclerotin,  it  no  longer  gives  a  precipitate  with  acetate 
of  lead.) 

After  the  liquid,  together  with  the  precipitate,  has  been  warmed 
for  one  hour  more  on  the  water-bath,  it  is  filtered,  and  the  excess 
of  lead  removed  from  the  filtrate  by  hydrosulphuric  acid.  The 
mlphide  of  lead  having  been  separated  by  filtration,  the  straw- 
yellow  liquid  is  evaporated  on  a  water- bath  (if  at  all  possible,  in  a 
Tacaam  apparatus)  to  a  syrupy  consistence  (to  about  150  c.c.)  or 
hetter  still  until  a  coffee-brown  colour  shows  itself  at  the  margin 
of  the  residue  in  the  dish.  (This  is  a  sign  of  the  beginning  decom- 
position of  the  sclerotic  acid  ;  the  dark  colour,  when  once  produced, 
cannot  be  removed.) 

The  residue  is  now  briskly  stirred  up  and  mixed  with  li  litre  of 
absolute  alcohol,  whereupon  the  sclerotic  acid  will  separate  in  ten 
or  twelve  hours.  The  alcohol  is  then  poured  off,  another  half  litre 
of  absolute  alcohol  poured  on,  with  which  the  mass  is  thoroughly 
kneaded  in  a  mortar.  Finally,  it  is  removed  and  dried  over  caustic 
lime  and  sulphuric  acid.  By  repeated  kneading  and  working  with 
absolute  alcohol,  the  product  may  be  rendered  dry  enough  to  be 
reduced  to  powder. 

The  yield  is  from  twelve  to  fourteen  grams,  and  the  sclerotic 
tcid  thus  obtained  is  best  preserved  over  lime  and  sulphuric  acid. 
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Or  the  prodoct  may  be  preserved  in  abflolute  alcohol,  and  may  also 
be  transported  or  shipped  in  the  latter. 

The  product  is  qaite  light-coloured,  not  deeper  than  gum  arable, 
bat  it  cannot  be  obtained  entirely  free  from  calcium  and  potassium 
salts. 

While  Bonjean*s  as  well  as  Wernig's  ergotin,  when  used  hypo- 
dermically,  may  produce  irritation  or  iuflammatiou  of  the  connective 
tissue,  the  latter  does  not  occur  with  sclerotic  acid.  However,  a 
holution  of  the  last-named  does  not  keep  long,  and  to  obviate  this, 
Fome  have  been  in  the  habit  of  combining  it  with  salicylic  acid. 
This  being,  however,  but  little  soluhle,  and  sometimes  separating 
in  form  of  fine  needles,  which  themselves  may  cause  irritation,  Dr. 
Podwissotzky  recommends  to  use  thymol  water  (1 :  1000)  for 
Kolution.  In  this  form  the  remedy  has  been  used  saccepsfully  in 
the  insane  asylum  at  Dorpat,  and  is  also  commonly  dispensed  by 
the  pharmacists  of  the  city. 

When  treated  with  alkalies  or  alkaline  earths,  sclerotic  acid  loies 
its  effects  completely,  a  gam-like  body  being  then  formed,  while 
ammonia  is  given  oQ*. 

Chrysophanic  Acid.  (Pharm,  Journ.,  3rd  series,  xiv.  69.  From 
^et^  Remedies.)  This  paper  is  a  brief  summary  of  the  literature 
of  chrjsophanic  acid  from  a  chemical  and  therapeutical  point  of 
view.  As  it  is  not  suited  for  abstraction,  reference  should  be  made 
to  the  source  quoted. 

Derivatives  of  Opianic  Acid.  R.  Wegscheider.  {Monatsh, 
Chem.^  iv.  262-271.)  The  author  has  studied  the  action  of  heat  and 
that  of  bromine  on  opianic  acid,  and  has  thus  obtained  a  number  of 
derivatives  which  are  fully  described  in  this  paper.  Refei*ence  should 
be  made  to  the  original,  as  the  paper  is  not  suited  for  abstraction. 

Cinnamic  Acid  Derivatives.  E.  Erlenmeyer  and  A.  Lip  p. 
(Liehit/s  Annalen,  ccxix.  179-233.)  The  authors,  in  the  course  of 
their  investigation  on  the  synthesis  of  tyrosine,  prepared  and 
examined  several  derivatives  of  cinnamic  and  phenyl  lactic  acids. 
As  the  paper  is  not  suited  for  useful  abstraction,  reference  should 
be  made  to  the  original. 

New  SynthesiB  of  Cinnamic  Acid.  A  Michael.  (Amer.  Chem, 
Joum,^  V.  205.)  A  satisfactory  yield  of  cinnamic  acid  is  obtained  by 
heating  malonic  acid  and  benzaldehyde,  in  molecular  proportions,  in 
a  sealed  tube  at  140°  for  several  hours. 

Derivatives  of  Cinnamic  and  Hydrocinnamic  Acids.  S.  Gabriel 
and  M.  Herzberg.  (Ber.  der  deuUch,  chem.  Ges.^  xvi.  2036-2043  ; 
Joum.  Chenu  Soc,  1883, 1123.) 
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Orthoehlorocinnamtc  aeid,  Cg  H^  CI.  C2  Hg.  C  0  0  H,  prepared  by 
the  action  of  hydrochloric  acid  on  orthodiazjcinnamic  acid,  forms 
golden  crystals,  melting  at  200^,  soluble  in  alcohol  and  ether, 
insolnble  in  water;  ortlwchlorhydrocinnamic  acid,  CgH^Cl.CgH^. 
C  0  O  H,  crystallizes  in  needles  melting  at  915*5°.  The  correspond- 
ing iodocinnamic  acid  is  a  crystalline  solid  melting  at  212-214^ 
the  iodohydrocinnamic  acid  forms  leaflets  melting  at  102° ;  it  is 
slowly  converted  into  hydrocinnamic  acid  by  nascent  hydrogen. 

MetcLchlorocinnamic  acid  forms  golden  needles  melting  at  16?°, 
soluble  in  hot  alcohol  and  ether;  metachlor hydrocinnamic  acid 
crystallizes  in  leaflets.  The  corresponding  iodoci7inamic  and 
iodohydrocinnamic  acids  melt  at  181°  and  66°  respectively. 

Parachlorocinnamic  acid  does  not  crystallize  in  a  well-defined 
form ;  it  melts  at  241°,  is  sparingly  soluble  in  cold  water,  readily 
in  alcohol ;  parachlorhydrocinnamic  acid  melts  at  124° ;  and  the 
corresponding  iodocinnamic  and  iodohydrocinnamic  acids  at  255° 
and  140°  respectively. 

Paracetamidocinnamic  acidj  N  H  Ac.  Cg  H4.  Cg  Hg.  C  0  0  H,  crys- 
taUizes  in  long  colourless  needles  melting  at  259° ;  soluble  in  hot 
alcohol,  insoluble  in  ether.  Dinitroacetamidostyrole,  N  H  Ac.  Cg  H^ 
(N  Oj)^.  Cg  H3,  obtained  by  the  action  of  nitric  acid  on  the  above 
compound,  crystallizes  in  needles  melting  at  211°.  If  the  nitration 
be  efiected  in  the  cold,  an  impure  nitroparamidocinnamic  acid  is 
formed,  which  on  boiling  with  sodium  hydroxide  yields  sodium 
moDonitroparamidocinnamate.  By  the  action  of  hydrochloric  acid, 
the  corresponding  acid, 

^C2H3.COOH[l] 
[4]  N  H^.  C,  H3< 

^NOa  [3] 

is  obtained  in  red  needles  melting  at  224-5°,  and  soluble  in  hot 
alcohol,  less  soluble  in  water;  as  this  substance  yields  metanitro- 
cinnamic  acid  when  boiled  with  ethyl  nitrate,  the  nitro-group  is  in 
the  meta- position  to  the  Gg  H^.  C  0  0  H  group.  Metaparadiamido- 
dimamic  a>cid,  obtained  by  the  reduction  of  the  above  nitro-acid, 
crystallizes  in  golden  needles  melting  at  167°,  soluble  in  water  and 
^oohol,  insolnble  in  ether  and  benzene. 

Bromacetamidostyrole,  [4]  N  H  Ac.  Cg  H3  Br.  Cj  H3  [  I],  formed  by 
the  action  of  bromine  on  paramidocinnamic  acid,  crystallizes  in 
needles  melting  at  182*5°,  insoluble  in  ammonia,  soluble  in  alcohol 
and  ether. 

A  CoiLtribation  to  the  Enowledge  of  ftainovic  Acid,  duinoYlne, 
And  QuinoYite.      A.  G.  Oudemans.     (Archives  Neerlandaises  des 
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Sciences  Exaetes  et  Naturelles,  xviii.  Part  4 ;  Chemical  News^  xlix.  22.) 
The  author's  observations  upon  a-quinovioe  agrees  with  those  of 
MM.  Liebermann  and  Giesel.  This  compoand,  under  the  influence 
of  acids,  is  split  up  into  quinovic  acid  and  a  kind  of  sugar, 
which  the  author  calls  quinovite.  He  has  not  been  able  to  confirm 
Bochleder's  observation  that  the  same  decomposition  is  effected  by 
sodium  amalgam.  The  author  considers  that  the  composition  of 
quinovic  acid  is  best  expressed  by  the  formula,  C^  H^  O^.  Quinovite 
is  not  identical  with  mannite,  as  Berthelot  assumes.  Its  compo- 
sition may  be  provisionally  stated  as  CgH^jO^.  It  is  dextro- 
rotatory, and  is  very  easily  oxidized  by  nitric  acid,  with  abundant 
formation  of  oxalic  acid.  Amongst  the  products  formed  by  the 
action  of  sulphuric  acid  upon  quinovic  acid  was  a  small  quantity 
of  a  compound,  probably  identical  with  the  quino-chromine  of 
Liebermann  and  Giesel,  and  on  one  occasion  there  was  found  a 
very  small  quantity  of  a  hydrocarbon,  which  the  author  calls 
quinovine.  Another  product  obtained  from  the  alcoholic  mother- 
liquor  of  quino-chromine  is  apo-quinovic  acid,  to  which  the  author 
ascribes  the  formula  C^^  H^^  O4. 

Qamovin  and  Oainovic  Acid.  G.  Liebermann  and  F.  Giesel. 
{Ber.  der  deutsch.  chem,  Qes.,  xvi.  926.)  .The  authors  have  en- 
deavoured to  throw  some  light  upon  the  chemical  nature  and  formulas 
of  quinovin,  its  compounds  and  decomposition  products. 

From  the  general  results  of  the  analyses,  the  authors  are  inclined 
to  represent  quinovin  and  some  of  its  compounds  by  the  following 
formulae : — 

Quinovin ^as^fis^n 

Quinovin  Alcohol  Compound    C^  H52  On + 6  Cj  H^O 

Quinovic  Acid G33H49OS 

Pyroquinovic  Acid        .        .        •        •      C32  H^  O4 

But  some  of  the  analytical  results  agree  nearly  as  well  with 
formulaa  containing  another  atom  of  carbon,  and  at  present  the 
authors  prefer  to  leave  the  question  open. 

Chelidonic  Acid.  A.  Lie  ben  and  L.  Haitinger.  (Monatsh, 
Chem.,  iv.  273-275  and  339,  340.  From  Joum.  Chem.  80c.)  Cheli- 
donic  acid,  when  heated  to  boiling  with  solutions  of  the  alkalies  or 
alkaline  earths,  is  completely  resolved  into  acetone  and  oxalic  acid, 
according  to  the  equation,  C7  H^  0^  +  3  H^  0  =  2  C3  Hg  O^  +  Cj  H^  O. 
The  acid  appears  to  be  dibasic,  the  neutral  tribasic  salts  of  Lerch 
and  the  basic  salts  of  Lietzenmeyer  being  in  reality  salts  of  an  acid 
derived  from  chelidonic  acid  by  addition  of  the  elements  of  water» 
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and  distingnished  from  it  by  giving  yellow  precipitates  with 
lead  and  silver  salts,  and  a  yellowish  red  coloration  with  ferric 
chloride ;  whilst  chelidonio  acid  gives  white  precipitates  with  lead 
and  silver  salts,  and  a  brown  coloration  with  ferric  chloride  only 
after  long  standing.  The  above-mentioned  yellow  lead  salt  has 
the  composition  Pb2  Cy  H3  O7  +  Hg  0.  By  treatment  with  zinc  and 
acetic  acid,  chelidonic  acid  yields  a  crystalline  acid,  melting  at  140°. 
The  authors  suggest  the  expression,  C  0  0  H.  C 0 C.  C  O  0  H, 

II  II 

C  H.  C  0.  OH 

as  possibly  representing  the  constitution  of  chelidonic  acid. 

By  the  action  of  ammonia  on  chelidonic  acid,  Lietzenmeyer  ob- 
tained an  acid  of  the  formula  Cy  Hy  N  0^,  termed  by  the  authors 
ammonchelidanic  acid.  Treated  with  bromine  in  presence  of  water 
it  yields  a  tribasic  crystalline  dibromo-acid,  which  gives  a  purple 
coloration  with  ferric  chloride;  it  probably  contains  only  two 
carboxyl-groups.  The  author  considers  it  probable  that  the  nitrogen- 
atom  in  ammonchelidonio  acid  is  exclusively  in  union  with  carbon. 

Ammonchelidonic  acid  when  heated  with  water  at  195°,  or  by 
dry  distillation,  is  completely  resolved  into  carbonic  anhydride, 
water,  and  hydroasypyridine,  C5  Hg  N  O  ;  this  separates  from  aqueoas 
solution  in  fine  efflorescent  crystals  containing  water  of  crystalliz- 
atioQ,  has  a  neutral  reaction,  but  yields  a  hydrochloride  and  platino- 
cbloride ;  when  distilled  with  zinc-dust  it  yields  pyridine. 

Bibromhydrozypyridinef  Cg  H3  Br^  N  O,  is  obtained  by  the  action 
of  bromine  on  bydroxypyridine,  or  by  heating  the  brominated 
chelidonic  acid.  It  is  crystalline,  sparingly  soluble  in  water,  in- 
solable  in  dilute  acids,  readily  soluble  in  alkalies,  from  which 
solutions  it  is  precipitated  unaltered  on  addition  of  acids.  It 
dissolves  in  concentrated  hydrochloric  acid,  and  yields  with  platinio 
chloride  the  crystalline  jplatinochloride^  (Cg  H3  Brj  O)^,  H^  Pt  Clg. 
An  ammoniacal  solution  gives  with  silver  nitrate  a  heavy,  crystal- 
line, sparingly  soluble  silver  compound.  It  is  very  probably 
identical  with  the  dibromhydroxy pyridine  which  Hofmann  obtained 
by  the  action  of  bromine  on  piperidine. 

A  New  Acid  in  Beet  Juice.  E.  0.  Lippmann.  (Ber.  der 
deutsch.  chem.  Oes,y  xvi.  1078-1081.)  Besides  citric,  aconitic, 
tricarballjlic,  and  malonio  acids,  the  author  has  isolated  a  tribasic 
acid  of  the  formula  Cg  Hg  Og.  It  is  very  readily  soluble  in  water, 
alcohol,  and  ether.  The  alkali  salts  are  amorphous  and  very 
readily  soluble.  The  barium  salt,  (CflHg  08)3Ba3  +  5  H3O,  is  in- 
soloble  in  water  and  in  alcohol.      The  calcium  salt  has  the  formula 
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(Cg  Hj  09)2  Ca8  + 10  H3  0.  Pawolleck  obtained  an  acid  (hydroxy- 
citric  acid)  of  the  same  formula  by  boiling  chlorocitric  acid  with 
water  or  akalies ;  this  acid  agrees  in  its  properties  with  that 
obtained  from  beet-jnice,  the  calcium  salt,  however,  containing, 
according  to  Pawolleck,  9  mols.  H3O.  The  author  assumes  tho 
two  to  be  identical. 

Arabic  Acid :  its  Composition  and  the  Products  of  its  DecomxHMi- 
tion.  C.  O*  Sullivan.  (P^arm-.  Jbt*rn.,  3rd  series,  xiv.  514.)  The 
author,  wishing  to  compare  arabic  acid  with  other  bodies  with  which 
he  was  working,  looked  up  the  literature  of  the  subject,  but  found 
the  results  obtained  by  previous  observers  so  irreconcilable  that  he 
was  forced  to  examine  this  substance  for  himself.  The  present 
paper  contains  the  first  results  of  this  examination.  The  author 
has  mainly  followed  the  method  employed  by  Neubauer.  The  gum 
is  dissolved  in  the  smallest  possible  quantity  of  water,  and  the 
solution  decanted  from  any  insoluble  matter ;  twice  or  three  times 
as  much  hydrochloric  acid  as  is  sufficient  to  convert  the  bases 
into  chlorides  is  added,  and  the  arabic  acid  then  precipitated  by  an 
excess  of  alcohol.  The  curdy  precipitate  is  washed  with  alcohol 
and  pressed;  it  is  then  dissolved  in  boiling  water,  cooled,  and 
alcohol  gradually  added,  with  constant  stirring.  The  liquid  becomes 
milky,  but  no  precipitate  forms ;  a  few  drops  of  hydrochlono  acid 
are  added,  when  a  curdy  precipitate  is  produced.  By  the  careful 
addition  of  hydrochloric  acid  the  body  can  be  precipitated  in  several 
tiuccessive  portions.  The  anthor  obtained  four  such  precipitates ; 
each  portion  was  redissolved  and  reprecipitated  several  times, 
dehydrated  with  absolute  alcohol,  pressed,  and  dried  over  sulphuric 
acid.  Thus  treated  the  bodies  are  white,  friable,  soluble  in  water, 
and  free  from  ash.  By  an  optical  examination,  and  the  analysis  of 
their  barium  salts,  the  author  proved  that  he  was  dealing  with  an 
homogeneous  body,  the  optical  activities  ranging  from  [a]j  —  25*7  to 
27'0,  and  the  percentage  of  barium  oxide  from  5'90  to  6'07.  It 
occurred  to  the  author  that  a  careful  study  of  the  action  of  sulphuric 
acid  might  throw  some  light  on  the  nature  and  composition  of 
arabic  acid,  and  that  this  body  should  yield  a  sugar  or  sugars,  and 
a  series  of  acids  of  gradually  diminishing  molecular  weight ;  in 
fact,  that  it  would  behave  after  the  manner  of  starch  (Joum,  Chem. 
Soc,  1876,  ii.  126).  Five  hundred  grams  of  arabic  acid  [a]j  -  27°, 
which  must  be  free  from  ash,  were  dissolved  to  1,600  c.c,  and  40 
grams  of  sulphuric  acid  in  150  c.c.  of  water  added.  The  mixture 
was  boiled  for  three  hours,  cooled,  and  exactly  neutralised  with  a  hot 
solution  of  barium  hydrate.     The  barinm  sulphate  was  filtered  off, 


0HEMI8TET.  93 

the  filtrate  evaporated  to  1,000  cc,  and  alcohol  of  specific  gravity 
*83  added  as  long  as  a  precipitate  fell.      This  waxy  precipitate  was 
repeatedly  dissolved  in  water,  reprecipitated  by  alcohol  to  free  it 
from  sngar,  and  dried  over  sulphuric  acid.    This  white,  friable  body 
when  dried  at  100^  gave  14*57  BaO.      The  arabic  acid  molecule 
bad,  therefore,  broken  up.     It  remained  to  be  proved  whether  the 
sabstance  was  homogeneous  or  not.     It  was  dissolved  in  water  and 
fractionally  decomposed  by  successive  additions  of  sulphuric  acid, 
into  three  portions,  A^  B,  and  0,     A  contained  14*27  per  cent.  Ba  0  ; 
B,  14*35  per  cent.;    0,  15*40  per  cent.      Portion   0  was  further 
separated  into  three:  the  1st  contained  15*27  BaO;    2nd,   1536 
per  cent. ;  3rd,  15*54  per  cent.    It  was,  therefore,  fairly  homogeneous. 
A  and  B  were  mixed,  and  on  fractionation  it  became  evident  that 
there  were  two  salts,  one  containing  13*3  to  13*4  per  cent.  Ba  O, 
the  other  15  5  per  cent.  Ba  O.     The  author  then  studies  the  further 
action   of    sulphuric    acid    on    this    15*5   per   cent,    barium    salt. 
Twenty  grains  were  dissolved  in  water,  and  2*5  c.c.  of  sulphuric 
acid  previously  diluted  with  water  added,  the  mixture  was  digested 
for  three  hours  at  100^ ;  by  neutralization  and  treatment  as  above,  a 
salt  was  obtained  containing  18*5  per  cent.  Ba  O.      This  salt  was 
Babmitted  to  combustion,  it  gave  numbers  indicating  the  formula 
C23  Hjg  O23  Ba  O ;  it  is  therefore  not  a  carbohydrate,  but  differs  from 
the  carbohydrate,  C^  H^q  Ojq,   by   the   subtraction   of   C  Kg    and 
addition  of  O^.     The  alcoholic  solution  from  which  this  salt  had 
been  separated  was  freed  from  alcohol,  the  residue  concentrated  to 
a  syrup,  purified,  and  allowed  to  crystallize,  when  a  sugar  of  the 
class  Cg  H^s  Og  separated  out ;  its  optical  activity  was  [a]j  79-81^ 
and  copper  reducing  power  K  =  81  — 82.     The  salt  containing  15*5 
per  cent.  Ba  O  was  next  dried  and  analysed ;   it  gave  a  formula 
C29  H^  0^  Ba  O.    The  18*5  per  cent.  Ba  0  salt  was  doubtless,  there- 
fore, derived  as  follows : — 

C29H^037BaO  +  H3  0  =  C33H38  03jjBaO  +  CgHi2  08. 

a  ftrabinose. 

The  13*3  barium  salt  corresponds  to  the  formula  Cgg  Hgg  O32  Ba  0  ; 
so  that  we  have  the  series — 

C23  H33  O22  Ba  O  +  Cg  HjQ  O5  =  Cgg  H^  O27  Ba  0 
^29  H«  O27  Ba  0  +  Cg  Hio  0^  =  C36  H53  O32  Ba  O. 

The  high  molecule  being  broken  down  with  elimination  of  C3  H|q  O5, 
which  is  hydrated  to  a  sngar  of  the  C3  H^j  ^6  class,  it  appeared  pro- 
bable that  the  arabic  acid  molecule  was  broken  down  in  the  same 
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way,  and  that  its  compositioa  wonld  be  arrived  at  by  adding  snch  a 
nmltipfe  of  Cg  H]q  O5  to  one  of  these  bariam  salts  as  would  give  a 
compound  containing  the  same  quantity  of  BaO  as  barium  arabate. 
To  obtain  further  evidence  of  this  disintegrating  process,  200  grams 
of  pure  arabic  acid  [a]j  -  27°  were  dissolved  in  300  c.c.  of  water,  to 
which  10  grams  of  sulphuric  acid  were  added,  and  the  whole  was 
digested  at  100*^  for  one  hour.  The  product  was  separated  as  be- 
fore by  fractional  precipitation,  and  eventually  two  saJte  obtained 
containing  11*35  per  cent.  BaO  and  13-38  per  cent.  BaO.  The 
latter  was  the  salt  already  noticed,  C35  H^g  O32  Ba  O.  The  11*35 
per  cent,  salt  was  analysed  and  gave  a  composition,  C^^  H^  O^^  Ba  0. 

C4iH68  037BaO  +  H2  0  =  Cs6H58  032BaO  +  C6Hi2  0e. 

The  free  acid  of  this  salt  was  also  prepared ;  its  analysis  confirmed 
the  above  formula.  At  this  point  the  author  set  to  work  to  isolate 
the  sugars  which  ou^ht  to  be  separated  at  the  various  steps  of  the 
disintegration  of  the  molecule  of  arabic  acid.  Starting  with  the 
alcoholic  solution  from  which  the  salt  C09  H^  O07  Ba  O  had  separated, 
he  succeeded  in  obtaining  three  sngars  of  the  C^HigOg  class,  which 
he  names  j9-arabino8e  aj  =  lll*l°K  110;  y-arabinose,  aj  =  91° K  = 
99*4-100 ;  and  S-arabinose  aj  =  79-81°  K  81-82,  and  in  proving  the 
presence  of  a-arabinose  with  a  greater  optical  activity  than  j9-arabi. 
nose.  The  author  then  gives  the  results  of  six  analyses  of  arabic 
acid ;  the  numbers  lead  to  the  empirical  formula,  Cg  H^q  Og.  Now 
a  barium  salt  containing  CHO  in  this  ratio,  and  at  the  same  time 
6  per  cent.  Ba  O,  should  be  Cgo  H^go  ^75  ^^  ^>  ^^^  such  a  consti- 
tution does  not  lead  to  the  highest  acid,  C^^  H^g  Ogy,  obtained  in  the 
decomposition  products;  thus  C41  Hgg  O37  +  8 Cg Hiq  Og  =  Cgj  H^^  O^^, 
but  writing  the  equation  thus — 

^41  ^68  ^87  +  ^  Cg  HjQ  Og  =  Cg9  Hi43  O74  +  3  Hj  O, 

we  obtain  a  formula  for  arabic  acid,  Cgg  H^^g  O74,  which  fits  exactlf 
with  the  combustion  percentages,  and  requires  6  per  cent.  Ba  O,  the 
numbers  obtained  being  610,  590,  600,  6*16.  The  calcium  salt 
was  prepared  and  gave  similar  results.  Arabic  acid  may  therefore 
be  represented  by  Cgg  H^^j  O74.  Finally  the  author  made  a  success- 
ful attempt  to  isolate  the  acids  intermediate  between  arabic  acid 
and  the  C41  H^g  O37  acid.  Sixty  pram**  of  pure  arabic  acid  were 
dissolved  in  200  c.c.  of  water  containin^zr  4  grams  of  sulphuric 
acid,  and  dig^ted  for  fifteen  minutes  at  100°  C.  Two  barium  salts 
were  obtained,  containing  6*45  per  cent.  Ba  O  and  7*36  per  cent., 
corresponding  respectively  to  Cg8  Hjjj  O^  Ba  O  and  C71  Hjij  O59  Ba  O  : 
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)3-arabino8e,  aj  111*5^  K 110,  was  also  isolated,  and  evidence  obtained 
that  a-arabinose  aj  140^  was  present.  Neither  y-  nor  8-ai*abinose 
was  detected.  The  author  then  gives  a  sammarj  of  this  most 
important  paper  respecting  the  decomposition  of  ai*abic  acid  by 
snlpharic  acid : — 

(1)    Cgg  Hi42  O74  +  Hg  0  =  Cqs  H|32  Ofi9  +  Cg  H|2  O5 

Arabic  acid.  a-arabinosio        a-arabinose. 

acid. 

(2)  Cgj  Hi32  Ogg  +  Hg  O  =  C77  H122  Og4  +  Cg  H|2  Ofi 

/3-arabino8io      a  +  /9-arabi- 
acid.  nose. 

(3)  C77  H122  O54  +  Hg  0  =  C71 H112  ^69  +  Cg  H,2  Og 

7-arabino8ic       /S-arabinose. 
acid. 

The  next  five  steps  have  not  been  followed,  and  so  are  united. 
(4-8)  C„  Hia  0., + 9Hj  O  =  C«  H^  0„  +  6C,  H,j  0. 

a-arabinosio     /3,  7,  6,  and 
acid.         other  arabinoses. 

(9)  C«  H^  0„  +  H,  0  =  C,5  H„  Oj2  +  C.  Hj,  0, 

(•arabiDosic      S-arabinose  (?). 
acid. 

(10)  Cs.  H58  Osj  +  Hj  O  =  Cjj  H^  0„  +  C,  Hi3  0, 

x-arabinosio    d-arabinose  (?). 
acid. 

(11)  C29  H^g  O27  +  H3  0  =  C23  Hj^g  O20  +  Cg  H12  ^6 

X-arabinosic     8-arabino86. 
acid. 

This  last  arabinosic  acid,  C23  H^g  Ojg^  is  a  very  stable  body,  re- 
Biating  the  action  of  3  per  cent,  to  4  per  cent,  solution  of  sulphuric 
^d  for  many  hours.  It  probably  splits  up  in  a  more  complicated 
''ay  than  its  predecessors.  Arabic  acid,  aj  -  27°  to  -  28°,  is  the 
chief  constituent  of  all  the  lasvorotatory  gums;  other  acids  are 
present,  which  bear  a  simple  relation  to  it.  In  a  f,utore  paper,  the 
author  promises  an  account  of  the  dextrorotatory  and  optically 
inactive  gums,  the  acids  of  which  are  bailt  up  in  the  same  manner 
W  arabic  acid. 

Studies  in  the  Chemistry  of  Tartaric  Acid.  B.  J.  Grosjeau. 
{Journ.  Soc.  Chem,  Ind.,  August  29,  1883.)  A  lengthy  report  deal- 
iDg  with  the  following  subjects : — 

1.  Action  of  Solutions   of  Potassium  and  Sodium  Sulphate  on 

Calcium  Tartrate. 

2.  Destruction  of  Citrates  and  Tartrates  by  Hydrogen  Peroxide. 
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3.  DeRtractioQ   of   Nenfcral  Tartrates  when  their    Solations  aro 

heated  with  an  Iron  Salt. 

4.  Determination    of    Free   Snlphnric    Acid   in    Tartaric    Acid 

Liqnors. 

5.  Determination  of  Tartaric  Acid  by  Precipitation  as  Potassiam 

Bi  tartrate. 

6.  Detection  of  Tartaric  Acid  in  Citric  Acid. 

7.  Determination    of    Organic    Acids     from    the    Neutralizing 

Capacity  of  the  Ash  of  their  Salts. 

8.  Standardizing  of  Alkali  nsed  for  Titration. 

For  details  re&rence  must  be  made  to  the  original  paper,  which  is 
not  suited  for  abstraction. 

Preparation  of  Lactic  Acid.  H.  Kiliani.  (Pharm.  Joum,,  3rd 
series,  xiv,  130.)  llie  author  recommends  the  following  process : — 
500  g^ms  of  cane  sugar  are  heated  to  50°  for  three  hours,  with 
250  c.c.  of  water  and  10  c.c.  of  sulphuric  acid,  in  a  flask  holding 
about  2  litres.  To  the  colourless  or  at  most  faintly  yellow  solution 
of  invert  sugar  is  added,  after  cooling,  400  c.c.  of  a  caustic  soda 
solution  (containing  1  part  NaH  0  in  1  part  Hg  0),  in  quantities 
of  50  c.c.  at  a  time.  This  ley  at  first  forms  a  slimy  layer  at  the 
bottom,  and  a  fresh  portion  is  not  added  until  a  homogeneous  mix- 
ture has  been  promoted  by  agitation.  The  flask  is  judiciously  cooled 
by  cold  water  during  the  addition  of  the  soda  ley.  The  mixture 
easily  becomes  coloured,  and  if  the  alkali  be  rashly  added,  tbe  de- 
velopment  of  heat  is  so  great  as  almost  to  cause  the  fluid  to  boil. 
In  this  way  the  amount  of  the  yield,  indeed,  is  not  particularly 
affected,  but  highly- coloured  products  are  formed,  and  the  zinc  salt 
subsequently  obtained  is  by  no  means  pure.  Lastly,  the  mixture  is 
heated  to  60°  or  70°,  until  a  sample,  heated  to  boiling  with  Fehling's 
solution,  causes  no  separation  of  cuprous  oxide,  and  only  a  green 
tint.  The  calculated  quantity  of  sulphuric  acid  (obtained  by  mix* 
ing  3  parts  of  sulphuric  acid  with  4  parts  of  water  and  standardizin*^ 
by  titration  with  soda  solution  used)  is  allowed  to  flow  into  the 
cooled  mixture.  As  soon  as  the  acid  fluid  is  at  the  ordinary  tem- 
perature, a  crystal  of  Glauber's  salt  is  dropped  in,  and  the  flask  is 
immersed  in  cold  water  until  a  thin  crystalline  crust  has  formed  on 
the  sides.  This  is  loosened  by  violent  shaking.  The  cooling  and 
shaking  are  continued  until  further  formation  of  crystals  ceases. 
The  mixture  is  now  allowed  to  stand  aside  for  from  twelve  to 
twenty.four  hours,  until  the  contents  of  the  flask  appear  as  a  cake 
of  crystals  saturated  with  a  reddish  fluid.  Alcohol  of  90  per  cent, 
strength  is  now  added,  the  mixture  being  shaken  meanwhile,  until 
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no  further  precipitation  takes  place.     The  separated  Glauber's  salt 
is  thrown  on  to  a  snction  filter,  and  completely  washed  with  a  little 
more  alcohol.     One  half  of  the  filtrate  is  nentralized  with  zinc  car- 
bonate, on  the  water-bath,  filtered  while  boiling  hot,  and  mixed  with 
the  other  half.     On  cooling,  crystallization  commences  at  once,  as  a 
mle,  and  is  finished  when  the  solution  has  stood  for  about  thirty-six 
honra.     The  lactate  of  zinc  so  obtained  can  be  easily  freed  from  the 
mother-liqnor  by  decantation,  and  especially  by  hard  pressure,  so 
that  it  is  pure  after  once  recryatallizing.     The  weight  of  the  crystals 
obtained  amounts  to  thirty  or  forty  per  cent,  of  the  sugar  used,  and 
the  concentrated  mother- liquor  yields  a  farther  qnantity  of  zinc  salt. 
Should  a  small  portion  of  the  mother-liquor  of  the  second  crystal- 
lization, on  shaking  with  ether,  yield  to  the  latter  free  lactic  acid, 
lialf  of  the  solution  is  again  boiled  with  excess  of  zinc  carbonate, 
in  order  to  obtain  more  crystals  on  the  addition  of  the  other  half  of 
tlip  filtrate. 

Free  Fatty  Acids  in  Vegetable  Oils.  E.  Schmidt  and  H. 
Romer.  (Archiv  der  Pharm.,  1888;  From  Pharm.  Journ.,  3rd 
series,  xiv.  130.)  The  authors  show  that  free  fatty  acids  occasion- 
ally occur  in  larger  or  smaller  quantities  as  constituents  of  normal 
veeetable  oils. 

The  oil  contained  in  the  seeds  and  seed-vesspls^of  Co^-cnlus  indlcu^ 
consists  chiefly  of  free  stearic  acid  and  small  quantities  of  other 
fatty  acids  rich  in  carbon.  The  oil  of  commerce  is  in  fact  nearly 
pure  stearic  acid.  "Nutmeg  butter"  contains  from  3  to  4  per 
cent,  of  free  myristic  acid,  and  a  small  qnantity  of  another  acid, 
perhaps  identical  with  stearic.  The  oil  obtained  by  extracting  dried 
lanrel  berries  with  hot  alcohol,  distilling  off  the  alcohol,  and  washing 
the  residue  with  hot  water,  exhibits  a  perceptible  amount  of  free 
fiitty  acids,  which  cannot  be  separated  from  one  another,  but  prob« 
ftbly  consist  partly  of  palmitic  acid. 

Tannin  firom  Oak  Bark.  C.  Eottinger.  (Ber,  der  deuUch,  chem, 
Qes ,  xvi.  2710-2713.)  The  author  arrives  at  the  conclusion  that 
the  tannic  acid  from  oak  bark  is  a  condensation-product  of  an 
aldehyde,  C,  Hr.  C  O.  C  Hp.  C  H  O,  with  tannin. 

The  Tannins  of  Oak  Bark.  C.  Etti.  (Monatsh.  Chmi.,  iv.  512- 
530;  Journ.  Ghem,  Soc,  1883,  994.)  The  tannin  of  oak  bark  exists 
in  two  forms,  viz.,  as  a  tannic  acid,  which  in  the  free  state  has  a 
reddish  white  colour,  and  as  an  anhydride  of  that  acid,  called 
phlobaphene,  the  colour  of  which  is  brown-red.  The  distinction 
between  these  two  bodies  is  familiar  to  tanners,  who  designate  the 
anhydride  simply  as  "  colouring  matter,"  and  reject  barks  oontain- 
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iDg  a  large  proportion  of  it,  as  it  imparts  too  red  a  coloar  to  leather 
dyed  with  snch  barks. 

The  question  as  to  the  existence  of  a  glncoside  in  oak  bark  is 
now  decided  in  the  negative,  as  tannic  acid  extracted  from  the 
bark  by  ethyl  acetate  does  not  yield  any  snch  substance.  The 
reactions  which  were  supposed  to  indicate  the  presence  of  a  gluco- 
side,  were  really  due  to  levulin,  which,  on  treating  the  bark  with 
dilute  sulphuric  acid,  was  converted  into  levulose. 

The  tannic  acid  obtained  by  agitating  an  alcoholic  extract  of  the 
bark  with  ethyl  acetate  may  be  contaminated  with  two  snbstances, 
a  brownish  green,  amorphous  terpene-resin  and  phlobaphene.  The 
former  may  be  separated  by  its  ready  solubility  in  ethyl  acetate, 
ethyl  oxide,  and  benzene.  The  phlobaphene  is  easily  recognised  by 
the  brown.red  precipitate  which  it  gives  with  lead  acetate. 

Qnercitannic  acid  cannot  be  extracted  from  the  bark  in  the  pure 
state  by  ethyl  acetate,  inasmuch  as  it  decomposes  that  compound  into 
alcohol  and  acetic  acid  almost  as  easily  as  sulphuric  or  hydrochloric 
acid,  and  the  acetic  acid  thus  set  free  dehydrates  a  portion  of  the 
tannic  acid,  producing  phlobaphene.  Pure  qnercitannic  acid  dis- 
solves completely  in  ethyl  acetate,  and  does  not  give  up  any  foreign 
bodies  to  pure  ethyl  oxide  or  to  benzene  ;  its  solution  in  very  dilute 
alcohol  gives  with  basic  lead  acetate  a  precipitate  of  pure  yellow 
colour. 

Phlobaphene  is  nearly  insoluble  in  water  and  in  ether,  but  dis- 
solves readily  in  alcohol  of  all  strengths.  As  prepared  from  the 
bark,  it  may  be  contaminated  with  terpene-resin  and  pectin  sub- 
stances. The  former  of  these  bodies  may  be  recognised  and 
separated  by  treatment  with  ether  or  benzene,  which  dissolve  it; 
the  pectin  substances  by  their  insolubility  in  spirit  of  90  per  cent. 
The  presence  of  tannic  acid  in  the  phlobaphene  may  be  recognised 
by  the  fact  that  the  latter,  after  being  freed  from  adhering  moisture 
by  drying  at  110°,  gives  off  a  further  quantity  of  water  at  130-140°. 

Qnercitannic  acid  is  represented  by  the  formula,  C^^  Hi^  O^.  At 
130-140°  it  gives  off  water,  and  is  converted  into  the  brown-red 
aij hydride,  Cg^  U^  0^  =  2  Cj^  H|g  O9  -  Hj  0,  identical  with  the  phlo- 
baphene contained  in  the  bark.  1  mol.  of  this  substance  boiled  with 
sulphutic  or  hydrochloric  acid  gives  up  1  mol.  water,  and  is  con- 
verted into  a  second  anhydride,  C34  H^^  O^g ;  and  by  boiling  the 
tannic  acid  free  from  anhydrides  with  either  of  these  anhydrides,  a 
third  anhydride,  C34  H30  0^5,  is  obtained.  These  three  anhydrides 
are  soluble  in  alcohol  and  in  caustic  alkalies.  Lowe,  by  treating 
qnercitannic  acid  or  phlobaphene  with  dilute  sulphuric  acid,   or 
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with  oxalic  acid,  has  obtained  a  fourth  anhydride,  C34  Hg^  O^^  = 
2  C]7  Hjg  O9  —  4  Hg  0,  which  he  designates  as  oak-red.  The  same 
name  has  been  applied  to  the  first  anhydride  by  Oser,  and  to  the 
second  by  Bottinger. 

Another  oak  bark  examined  by  the  author  yielded  a  tannic  acid 
having  the  composition  C^q  H^  0^,  and  agreeing  with  the  former  in 
all  its  properties,  excepting  in  its  reaction  with  ferric  chloride,  with 
which  it  gives  a   bluish  green   colour,  quickly  changing  to  deep 
g^reen,  and,  on  addition  of  sodium  carbonate,  first  to  blue  and  then 
to  red ;  whereas  the  quercitannic  acid  above  described,  and  all  its 
anhydrides,  give  with  ferric  chloride  a  black-blue  precipitate.     This 
tannic  acid  begins  to  lose  water  at  124°,  melts  at  140°,  resolidifies 
on  further  loss  of  water,  and  is  converted  into  a  brown-red  sub- 
stance, identical  in  composition  with  phlobaphene. 

The  tannic  acid,  C30  Hoq  O9,  also  yields  four  anhydrides  agreeing 
in  character  with  those  obtained  from  the  acid  C^  H^^  O9.  These 
anhydrides  are  represented  by  the  formulae,  C^  Hjg  O17,  C40  Hg^  Oig, 
C|Q  U^  0^5,  and  C40  ^32  0^^.  The  same  tannic  acid  heated  in  a 
sealed  tube  with  hydrochloric  acid  yielded  a  gas  burning  with  a 
green  flame,  but  smaller  in  quantity  than  that  obtained  from  the 
acid  Cyj  H^^  O9.  Heated  in  a  tube  with  dilute  sulphuric  acid,  it 
gave  a  red  liquid  and  a  large  quantity  of  undissolved  anhydrides  ; 
ftnd  on  agitating  this  liquid  with  ether,  a  small  quantity  of  crystals 
was  obtained  consisting  of  gallic  acid. 

The  phlobaphene  submitted  to  dry  distillation,  yielded  pure  cate« 
chol,  free  carbon,  and  an  oil  insolable  in  potash,  smelling  like  the 
terpenes,  and  containing  72*46  per  cent.  0  and  7*11  H.  This  oil, 
oxidized  with  permanganate,  yielded  an  amorphous  resin,  whence 
the  aathor  concludes  that  it  is  derived,  not  from  the  tannin,  but 
from  the  terpenes  mixed  with  the  phlobaphene  which  was  submitted 
to  dry  distillation. 

For  the  theoretical  considerations  relating  to  the  constitution  of 

all  the  bodies  above  described,  the  original  paper  mast  be  consulted. 

Preparation  of  Glycollic   Acid  from  Glycerin.     H.  Kiliani. 

(Ber,  der.  deutsch.  chem.  Oes.,  xvi.  2414.)     The  author  has  already 

shown  that   several  glucoses   and  nearly  allied  compounds  yield 

glycollic  acid  when  oxidized  by  silver  oxide,  and  has  recommended 

the  oxidation  of  inverted  sugar  as  a  method  for  preparing  this 

compound  (Annalen,  ccv.  191.)     The  acid  can,  however,  be  more 

easily  obtained  by  oxidizing  glycerin  with  silver  oxide  in  presence 

of  an  alkali.     For  this  purpose  10  grams  of  glycerin  are  mixed 

with  200  c.c.  of  water  and  6  grams  of  slaked  lime  added,  to  this 
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the  oxide  of  silver  obtained  from  60  grams  of  silver  nitrate  is  next 
added,  and  the  whole  heated  at  60°  for  some  fonr  hoars.  The 
product  is  treated  with  carbonic  anhydride,  and  filtered ;  on  con- 
centrating the  filtrate,  calciam  glycollate  separates  out. 

Physical  Characters  of  Nitro-Olycerin.  M.  Hay.  (Pharm, 
Joum.y  3rd  series,  xiv.  8.)  In  view  of  the  extended  nse  of  nitro- 
glycerin in  therapeutics,  the  author  supplies  the  following  observa- 
tion on  its  physical  characters. 

Nitro-glycerin  is  perfectly  colourless,  and  not  of  a  clear  yellow 
colour  as  is  stated  in  most  of  the  papers  on  the  chemistry  of  this 
body.  The  colour  is  due  to  the  imperfect  removal  of  the  acid,  or 
to  the  use  of  soda,  which  is  commonly  used  for  washing  it,  and 
which  decomposes  it  with  the  production  of  a  reddish  brown 
colour.  It  has  no  odour  when  cold,  but  has  a  sharp,  pungent 
odour  when  heated.  Its  taste  is  sweet,  and  not  unlike  that  of 
glycerin,  but  is  more  pungent.  As  regards  its  solubility  :  1  gram 
dissolves  in  about  800  c.c.  of  water;  with  difficulty  in  3  c.c.  of 
absolute  alcohol,  easily  in  4  c.c. ;  in  10*5  c.c.  of  rectified  spirit  (sp. 
gr.  0*846) ;  in  1  c.c.  of  methylic  alcohol  (sp.  gr.  0*814)  ;  in  4  c.c. 
of  methylated  spirit  (sp.  gr.  0*830)  ;  in  18  c.c.  of  amylic  alcohol ; 
in  every  proportion  in  ether;  so  also  in  chloroform,  in  glacial  acetio 
acid,  and  in  carbolic  acid ;  in  less  than  1  c.c.  of  benzol ;  in  120  &c. 
of  carbon  bisulphide;  and  to  a  very  limited  extent,  if  at  all,  in 
glycerin.  Its  solutions  in  water  and  alcohol  the  author  has  kept 
for  nearly  four  months  without  their  exhibiting  the  slightest 
evidence  of  decomposition;  and  he  has  no  reason  for  believing 
that  they  will  not  remain  undecomposed  for  a  much  longer  time. 

The  Action  of  Arsenious  Anhydride  on  Glycerin.  H.  Jackson. 
(Chemical  NewSy  xlix.  258.)  It  is  well  known  that  glycerin  is  the 
best  solvent  for  arsenious  anhydride,  but  the  reason  of  this  seems 
never  to  have  been  pointed  out.  The  author  found  that  a  con- 
siderable quantity  of  water  was  given  off  when  anhydrous  glycerin 
was  treated  with  dry  As^  0^,  and  directed  his  attention  in  the  first 
place  to  the  determination  of  the  amount  of  water  evolved  when  a 
weighed  quantity  of  glycerin  was  treated  with  excess  of  Asg  Oj^. 
Some  preliminary  experiments  had  shown  that  the  Aso  Ojj  would 
be  insufficient  excess  if  used  in  the  proportion  of  1*5  parts  of 
AsqOj  to  1  part  of  glycerin.  The  author  found  considerable  diffi- 
culty in  obtaining  constant  results  in  the  determination  of  the 
water ;  but  ^the  mean  of  several  experiments  (viz.  25*5  grams  of 
glycerin  gave  8*2  g^ms  of  water),  indicated  that  the  amount  of 
AsjOg  required  to  saturate  the  glycerin  was  at  least  equal  in  weight 


CHEMISTBT.  101 

to  the  glycerin  employed.  The  next  experiments  were  arranged 
to  determine  the  maximum  quantity  of  As^  O3  which  could  be 
made  to  combine  with  glycerin.  For  this  purpose  different  pro- 
portions of  glycerin  and  A83O3  were  taken  and  placed  in  stout 
bard  glass  tubes,  the  ends  of  which  were  then  sealed,  and  the  tubes 
with  their  contents  were  heated  in  an  air-bath  for  two  hours  at  a 
temperature  of  250°  C. 

It  was  found  that  in  all  cases  where  the  amount  of  As^  O3  had 
been  greater  than  that  iudicated  by  the  previous  experiments  (viz., 
1  part  of  As2  O3  to  1  part  of  glycerin),  some  of  the  As^  O3  crystal- 
lized out  as  the  tubes  cooled.     Some  blackening  of  the  contents 
was  noticed  in  each  instance;  this  was  found  on  examination  to 
be  due  to  arsenic  from  reduction  of  a  little  Asg  O3.     After  these 
experiments,  the  author  made  some   more  determinations  of  the 
amount  of  water  evolved  when  a  weighed  quantity  of  glycerin  was 
treated  with  As^  O3,  and  of  the  weight  of  As^  O3  required  to  fully 
Baturate  it.     The  mean  of  these  experiments  gave  the  following 
result: — 14*45   g^ms    of  glycerin  required   for   saturation    15*98 
grams  of  As^O^,  and  gave  off  4'57  grams  of  water,  or  nearly;  184 
parts  (2  equivalents)  of  glycerin  require  198  parts  (1   equivalent) 
of  Asj  O3,  and  evolve  54  parts  (3  equivalents)  of  water,  represented 
by  the  equation, — 

2  C3  H5  (0  H)3  +  A83  O3  =  2  C3  Hg  As  O3  +  3  H3O. 

The  mean  of  the  analyses  of  the  products  obtained  in  the  last 
experiments  gave  the  following  result : — 0'2121  gram  of  the  com- 
poond  contained  01225  gram  of  As^  O3 ;  0*2121  gram  of  C3  H5  As  O3 
contains  theoretically  0*125  gram  of    As^  O3.     These  experiments 
prove  that  AS2O3   and   glycerin   react   together   to   form  normal 
glyceryl  arsenite,  or  the  arsenious  ether  of  glycerin,  in  the  manner 
represented  by  the  above  equation.     This  compound  is  a  colour- 
less, transparent,  yitreous  solid,  very  deliquescent,  and  easily  de- 
oomposed  by  water  into  glycerin  and  As^  O3.     It  is  entirely  soluble 
in  absolute  alcohol,  and  is  left   unchanged   when  the  alcohol  is 
driven  off  by  evaporation.     It  is  also  freely  soluble  in  glycerin,  as 
would  be  expected.     It  becomes  soft  at  100°  C,  and  can  be  poured 
etsily  when  the  temperature  reaches  200°  C.     When  quite  dry  it 
appears  to  be  stable  at  the  boiling  point  of  glycerin,  290°  C,  but 
is  decomposed  above  that  temperature. 

The  Action  of  Some  Folyhydric  Alcohols  upon  Borax.  W.  B. 
Dnnstan.  (Pharm.  Journ,^  3rd  series,  xiv.  41.)  The  authors 
paper  deals   with  the  action  upon  borax  of  glycerol,   mannitol, 
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dextrose,  and  lemloee,  and  is  sapplemented  bj  a  report  on  the 
chemistrj  of  Md  BoracU.  The  chief  resnlts  of  the  experiments 
described  in  the  first  part  of  the  paper,  tend  to  show  that  poly* 
hjdric  alcohols  decompose  sodium  pjroborate  with  the  formation 
of  sodinm  metaborate  and  a  boric  ether,  or,  if  water  be  present^ 
free  boric  acid.  Besides  these  a  number  of  secondary  reactions 
seem  to  be  involved.  The  priocipal  properties  of  theae  bodies  are 
described,  bat  whether  they  are  mono-,  di-,  or  tri-borins,  has  not 
directly  been  determined.  In  the  case  of  glycerol,  however,  there 
can  be  little  donbt  that  the  substance  produced  is  glycerol  in  which 
all  the  three  hydroxyl  groups  are  snlMitituted  by  the  boric  radical 
(G3  Hg  B  Oj).  The  following  equations  symbolize  the  action  of 
glycerol  upon  sodium  pyroborate  and  other  similar  polyhydrio 
alcohols : — 

2C,H5(OH),+  (2NaB08.B2  0s)  =  2C,H5BO,  +  3H20  +  2NaBO^ 

But  inasmuch  as  water  itsolf  is  a  product  of  the  decomposition, 
the  above  reaction  is  never  complete  save  at  high  temperatures, 
owing  to  the  conversion  or  pai-tial  conversion  of  the  borin  into 
boric  acid  under  the  influence  of  the  water,  thus — 

C,H6B03  +  3H20=:C8H6(OH)3  +  H3BOs. 

In  aqueous  solutions  the  reaction  may  be  thus  represented  in  one 
equation — 

2C,H5(OH)j  +  (2NaB02,Bj03)  +  3H20  = 
2NaB02  +  2H3BOs  +  2CsHB(OH)3. 

This  is  a  reaction,  which,  taken  by  itself,  might  be  attributed  to 
what  has  been  called  *'  catalysis,"  for  the  glycerin  remains  un* 
changed  at  the  close  of  the  reaction.  However,  the  production  o^ 
a  boric  ether  as  the  determining  cause  of  this  reaction,  affords  a 
mnch  more  satisfactory  explanation. 

Not  only  are  the  results  of  this  investigation  interesting  on  the 
side  of  the  polyhydric  alcohols,  but  also  as  additional  evidence  in 
favour  of  regarding  anhydrous  borax  as  a  sodium  pyroborate ;  that 
is,  a  compound  of  boric  anhydride  with  sodium  metaborate. 

Chlorophenols.  T.  Chandelon.  (Ber.  der  deutsch,  chem.  (Tet., 
xvi.  1749-1753.)  The  author  describes  a  number  of  chlorophenols 
produced  by  the  action  of  sodium  hypochlorite  on  a  3  per  cent, 
solution  of  phenol.  For  details  reference  must  be  made  to  the 
original  article. 

Acetone-Chloroform.  G.  Willgerodt.  (Ber.  der  deutsok. 
chem,  Oes.f  xvi.  1585.)     This  compound,  previously  described  by 
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tbe  author,  cod  tains  half  a  molecnle  of  water  of  crystallization, 
CO  Me,,  CHClj  +  IHgO,  and  melts  at  80-81°.  On  treating  it 
with  anhydrong  solvents,  such  [as  chloroform,  light  petroleam, 
benzene,  and  carbon  bisulphide,  it  loses  its  water  of  crystallization, 
and  then  melts  at  96°. 

The  Constitiition  of  Bntyl  Chloral.  A.  Lieben  and  S.  Zeisel. 
(Monatsh,  Ghem.,  iv.  631-539;  Journ,  Chem.  Soc,  1883,  963.) 
In  a  previons  paper  the  authors  have  endeavonred  to  explain  the 
manner  in  which  condensation  accompanied  by  elimination  of  water 
takes  place  between  two  molecules  of  the  same  or  of  different  alde- 
hydes ;  and  in  the  present  communication  they  examine  the  con- 
densation of  an  aldehyde  with  a  monohalogenated  aldehyde,  viz., 
that  of  acetaldehyde  with  its  monochlorinated  derivative,  which 
may  be  expected  to  give  rise  to  a  monochloroorotonaldehyde, 
represented  by  one  of  the  following  formulas, — 

(1)  CHs.CHrCCl.CHO.     (2)  C  HgCl.  CH :  C  H.  CHO. 

Either  of  these  compounds  would  be  converted,  by  addition  of 
chlorine,  into  a  butyric  chloral,  C^  Hg  CI3  O,  isomeric  or  identical 
with  that  already  known. 

To  obtain  such  a  compound,  monochloraldehyde,  in  the  form  of 
the  crystallized  hydrate,  C3  H3  01  0,  \  H3  0,  was  heated  in  a  sealed 
tube  with  an  equivalent  quantity  of  aldehyde,  a  drop  of  strong 
hydrochloric  acid  being  added  as  condensing  agent,  and  the  heatiog 
continued  for  several  days.      On  distilling  the  contents  with  steam, 
there  passed  over,  first  an  oil,  then  water,  and  lastly  the  hydrate  of 
monochloraldehyde,  whilst  crotonaldehyde  and  higher  boiling  sub. 
stances  remained  in  solution.     The  residue  consisted  of  a  black 
nnctuous  substance,  which   hardened   on   cooling  to   a  pitch-like 
mass,  surmounted  by  a  yellow,  somewhat  turbid  liquid,  exhibiting  a 
strong  green  fluorescence.     The  oil  obtained  from  the  distillate, 
which  was  somewhat  heavier  than  water,  was  dried  over  calcium 
chloride  and  distilled  in  a  current  of  carbonic  anhydride ;  it  then 
passed  over  between  150°  and  160°,  but  could  not  be  obtained  of 
constant  boiling  point.     It  is  a  colourless  liquid,  becoming  thicker 
on  keeping,  and  having  an  odour  like  that  of  crotonaldehyde,  but 
more  pungent.      It  gave   by  analysis   37*83   per  cent,   chlorine, 
whereas  monochloroorotonaldehyde  requires  33*97  per  cent.   Never- 
theless the  body  in  question  appears  to  consist  mainly  of  chloro- 
crotonaldehyde,  inasmuch  as  it  is  capable  of  uniting  with  chlorine, 
ftQd  forming  a  crystalline  hydrate   of  trichlorobutyraldehyde   or 
batyric  chloral,   C4H1CI3O.      The  crystals  of  this  hydrate  are 


104  TEAR-BOOK   OP   PHARMACY. 

orthorliombic,  exhibiting  the  combination  OP.  P  co.  P.  Axes  aihic 
=  0-6486  :1:1-]  939. 

According  to  the  formnlaB  above  cited  for  monochlorocrotonalde. 
h jde,  bntjric  chloral  must  be  represented  by  one  of  the  two 
following,  — 

(1)  CH3.CHCI.CCI2.CHO. 

(2)  CH2CI.CHCI.CHCI.CHO, 

both  of  which  differ  from  the  formalsB  hitherto  assigned  to  it,  viz., 
C  CIj.  C  Hj.  C  Hg.  C  H  O.  To  decide  between  the  formulsB  1  and  2,  it 
is  necessary  to  ascertain  whether  batyric  chloral  contains  an  entire 
methyl-group,  and  with  this  view  the  authors  prepared  dichloro- 
propjlene,  CsH^Clg  (b.  p.  77°),  by  boiling  the  hydrate  of  butyric 
chloral  with  sodium  carbonate,  and  heating  it  with  chromic  acid 
mixture  in  a  sealed  tube  for  forty-eight  hours  at  100°,  and  then 
for  twenty-four  hours  at  130°.  By  this  treatment  the  dichlort^- 
propylene  was  converted  into  acetic  acid,  showing  that  it  con- 
tains an  entire  methyl-group,  and  must  therefore  be  represented 
either  by  the  formula  C  H3.  C  H  :  C  CI3,  or  by  C  H3.  C  Ci :  C  H  CI. 
Hence  also  it  follows  that  butyric  chloral  must  be  represented  by 
C  H3.  C  H  CI.  C  CI2.  C  U  O,  and  this  determines  also  the  constitu- 
tion of  the  numerous  derivatives  of  butyric  chloral,  e.g.y  triohloro- 
butyl  alcohol,  trichlorobutyrio  acid,  trichlorangelactic  acid,  etc. 

The  formation  of  butyric  chloral  by  the  action  of  chlorine  on 
aldehyde  or  paraldehyde  may  be  explained  in  two  ways:  (1)  The 
aldehyde  is  converted  into  crotonaldehyde,  then  into  monochloro- 
orotonaldehyde,  which,  by  the  further  action  of  the  chlorine,  is 
transformed  into  butyric  chloral.  (2)  The  aldehyde  is  first  con- 
verted by  the  chlorine  into  monochloraldehyde,  which,  almost  as 
soon  as  it  is  formed,  condenses  with  the  acetaldehyde,  under  the 
influence  of  the  hydrochloric  acid  evolved  at  the  same  time,  into 
monochlorocrotonaldehyde,  and  thereby  gives  rise  to  the  production 
of  butyric  chloral  in  the  manner  above  explained.  The  second 
view  is  supported  by  the  consideration  that  crotonaldehyde  has  not 
yet  been  found  amongst  the  products  of  the  action  of  chlorine  on 
acetaldehyde,  and  that  in  presence  of  water  chloral  is  formed  from 
aldehyde  ;  a  fact  which  points  to  the  previous  formation  of  mono- 
chloraldehyde. 

The  constitution  of  bntjric  chloral  above  established  shows  that 
the  monochloraldehyde  obtained  by  condensation  must  have  the 
formula  C  H3.  C  H  :  C  CI.  C  H  0,  and  that  accordingly,  in  the  pro- 
cess of  condensation,  the  oxygen  of  the  acetaldehyde  must  have 
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acted  on  the  hydrogen  atom  of  the  monochloraldehjde  nearest  to  the 
chlorine ;  and  conseqaentlj  that  in  this  case,  as  in  that  of  propalde- 
hjde,  the  methylene-groap  is  more  readily  attacked  by  the  alde- 
hydic  oxygen  than  the  methyl-groap. 

Formation  of  Methyl  Iodide  and  Methylene  Iodide  from  Iodo- 
form. P.  Cazenenve.  (Gomptes  Eendus j¥ehru&vj  11, 18S4i,)  The 
most  favourable  conditions  for  the  prodaction  of  these  compounds 
are  as  follows : — 500  grams  of  iron  (reduced  by  hydrogen)  are 
intimately  mixed  with  an  equal  weight  of  finely  powdered  iodo- 
form, and  200  grams  of  water  are  then  added.  A  gentle  heat  is 
applied,  and  120  grams  are  collected  of  a  mixture  comprising  40 
grams  methyl  iodide  and  80  grams  methylene  iodide,  which  are 
easily  separated  by  heating  in  a  vacuum. 

Formation  of  Amyl  Alcohol  in  Alcoholic  Fermentation.  J.  A. 
Le  BeL  (Comptes  Eendtu,  xcvi.  1368-1370.)  The  spirituous 
distillates  from  large  quantities  of  wine,  beer,  and  all  other  fer- 
mented saccharine  liquids  yield,  upon  careful  fractional  distillation, 
amyl  alcohol,  along  with  a  small  proportion  of  higher  alcohols. 

Oxidation  of  Menthol  by  means  of  Potassium  Permanganate. 
G.  Arth.  (Oomptes  Betuius,  March  3rd,  1884.)  The  author  has 
obtained  by  this  reaction  two  distinct  acids.  The  second  of  these 
Beams  to  be  an  intermediate  product  between  the  former,  O^q  H^g  O3, 
and  the  carbonic  and  oxalic  acids. 

Bednction  of  Saccharin.  C.  Liebermann  and  G.  Scheibler. 
(Ber.  der  deiUseh.  ckem,  Oes.,  xvi.  1821.)  The  authors  confirm  the 
accuracy  of  Kiliani's  statement  {Annalen,  ccxviii.  part  3),  that  the 
lactone  obtained  by  the  action  of  hydriodic  acid  on  saccharin  is 
a*aiethylvalerolactone.  Methylpropyiacetic  acid  (b.  p.  190°)  is  also 
prodaced. 

Saccharone  and  Saccharin.  H.  Eiliani.  (Liehig's  Annalen, 
ccx?iii.  361-374.  From  Journ,  Ghem.  80c.)  Scheibler  showed 
the  formula  of  saccharin  to  be  Cg  H^q  Og,  and  suggested  the  con- 
J»titatioD, — 

C  Hj  (O  H).  C  H  (0  H).  C  H  (0  H).  C H.  C  H^.  C  0. 

The  author  obtained  acetic  acid  and  glycoUic  acid  by  the 
oxidation  of  saccharin  with  silver  oxide,  and  from  this  result 
he  asaamed  it  to  contain  the  groups  C  Hg  and  C  H3.  O  H.  By  the 
oxidation  of  saccharin  with  concentrated  nitric  acid,  saccharone, 
^8^(^8t  ^  prodaced,  containing  oarboxyl,  C  0  0  H,  in  the  place 
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of  C  Hj.  0  H  ;  this  compound  is  slightly  lasrorotatory,  and  forms 
large  crystals  of  the  formula  C^  Hg  O^,  H^  O ;  it  yields  two 
classes  of  salts  e.g.,  sodium  saccharone^  C^  Hy  0^  Na,  and  sodiwn 
8accharonat€f  C^  Hg  O^  Na<2,  the  former  of  which  is  obtained  by  mix- 
ing sacoharone  solution  with  the  calculated  quantity  of  sodium 
carbonate,  and  evaporating,  when  rhombic  crystals  are  obtained, 
sometimes  anhydrous,  and  sometimes  containing  1  mol.  H^O. 
Sodium  saocharonate  is  obtained  by  boiling  an  aqueoas  solution  of 
saccharone  with  the  calculated  quantity  of  sodium  carbonate,  and 
evaporating.  Aminonium  saccharoney  G^  H^  O5.  N  H^,  is  obtained 
by  neutralising  a  cold  solution  of  saccharone  with  ammonia,  and 
allowing  it  to  evaporate  spontaneously,  whilst  ammonium  taceha^ 
ronatey  C^  Hg  O7  (N  ^^^'^  ^^  prepared  by  boiling  saccharone  with  an 
excess  of  ammonia.  Calcium  aaccharonaiey  C^  Hg  O^  Ca,  and  silvw 
saccharonatey  C^  Hg  O7  Agg,  have  also  been  prepared,  the  former  by 
boiling  saccharone  with  lime-water,  and  the  latter  by  precipitating 
ati  alkaline  saocharonate  with  silver  nitrate.  Copper  oompounds 
are  also  obtained  by  boiling  a  solution  of  saccharone  with  copper 
carbonate.  By  the  long-continued  boiling  (twenty-one  hours)  of 
a  mixture  of  saccharone  with  hydriodic  acid  and  amorphous  phos* 
phorus,  an  acid,  Cg  H^q  ^41  ^^  formed,  which  the  author  identifies  as 
a-methylglutaric  acid, 

C  0  0  H.  C  H2.  C  H2.  C  H  Me.  C  0  0  H, 

described  by  Wislicenus  and  Limpach  {AnnaleiHy  cxcii.  184).  If 
the  heating  is  carried  on  for  a  much  shorter  period,  an  acid  of  the 
formula  Cg  Hg  O4  is  produced.  From  the  formation  of  a-metbyl- 
glutario  acid,  the  author  assigns  to  saccharonic  acid  the  constitution 

C  0  0  H.  C  H  (0  H).  C  H  (0  H).  C  Me  (0  H).  C  0  O  H ; 

whilst  for  saccharone,  which  is  the  lactone  obtained  by  the  ab- 
straction of  1  mol.  water,  two  formulce  are  evidently  possible.  In 
the  same  way  hydriodic  acid  actB  on  saccharin,  yielding  a-methyl* 
valerolactone,  C  H3.  CH.  CHg.  C  HMe.C  O, 


proving  that  saccharic  acid  has  the  constitution, 

C  Hg  (0  H).  C  H  (0  H) .  C  H  (0  H) .  C  Me  (0  H).  C  O  O  H. 

Maltose.  A.  Herzfeld.  {Liebig^s  AnnaleUy  ccxx.  Parts  1  and 
2.)  The  author  examines  the  composition  of  the  salts  of  maltose, 
and  raises  the    questions :    whether  it  is  a   simple  anhydride  of 
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glaooee;  whether,  like  sacoharose  and  glacose,  it  is  capable  of 
forming  doable  salts  with  certain  haloid  compoands  ;  and  whether 
maltose,  when  oxidized  by  means  of  bromine,  and  the  prod  act 
deoompoaed  by  ti'eatment  with  silver  oxide,  forms  dextronic  or 
glnconic  acids,  or  some  other  acid  P 

Belation  between  the  Solubility  and  Betation  of  Sugar  of  Milk. 
P.    Urech.      {Ber.  der    deuUch.  chem.  Oes.y  xvi.   2270.)      When 
finely  divided    milk-sngar  is  agitated   with  a  quantity  of    water 
iosofficient  to  dissolve  it,  a  saturated  solution  is  obtained,  which 
exhibits  bi-rotation ;    but  the  solution    gradually  takes    up  more 
milk-sngar  as  the  transition  from   bi-rotation  to  normal  rotation 
takes    place,  showing   that    the    solubility    is   thereby  increased. 
When  two  saturated  solutions  are  prepared  at  temperatures  differ- 
ing by  about  20^,  and  the  warmer  solution  is  allowed  to  cool  down 
to  the  temperature  of  the  other,  it  will  still  contain  much  more 
milk-sngar  than  the  solution  prepared  at  the  lower  temperature, 
the  greater  solubility  at  the  higher  temperature  being  due  not  only 
to  the  difference  of  temperature,  but  also  to  the  more  rapid  con- 
version at  a  raised  temperature  of  the  bi-rotatory  sugar  into  the 
much  more  readily  soluble  sugar  of  normal  rotation.      The  tran- 
ntton  from  bi-rotation  to  normal  rotation   takes  place  slowly  at 
atmospheric  temperature,  so  that  the  rate  of  change  can  readily  be 
measured  by  the  polariscope,  and  formulated  in  the  same  way  as 
the  rate  of  inversion  of  saccharose. 

Formation  of  Manuite  from  Dextrose  and  Levulose.  F.  W. 
Dafert.  {Ber,  der  deutsch.  cheni.  Oes.y  xvii.  227.)  C.  Scheibler 
has  recently  concluded  from  various  observations  that  the  formation 
of  mannite  from  dextrose  and  levulose,  by  the  action  of  sodium 
amalgam,  is  due  to  a  secondary  process.  The  author  has  arrived 
at  the  same  conclusion,  at  any  rate  as  regards  dextrose,  from  a 
Btady  of  the  oxidation  products  of  mannite.  The  products  of 
oxidation  of  mannite  vary  according  to  the  nature  of  the  oxidizing 
agent,  the  time  of  action,  and  the  temperature ;  they  are  carbon 
dioxide,  water,  formic  acid,  mannitic  acid,  saccharic  acid,  inactive 
tartaric  acid,  and  probably  glyoollic  acid.  Besides  these  a  product 
it  formed,  when  the  oxidation  is  carefully  conducted,  which  is 
identical  with  the  mixture  of  a  fermentable  sugar  and  a  substance 
resembling  mannitan,  first  observed  by  Gorup-Besanez  {Ann,  Chem. 
Pharm.  cxviii.  257).  Further  investigation  of  these  bodies  has 
shown  (1)  that  the  so-called  mannitose  belongs  to  the  group  of 
glucoses,  and  (2)  that  the  mannitose  doe?  not  differ  from  grape 
sugar,  as  Gornp-Besanez  states,  only  by  its  optical  inactivity,  but 
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al8o  in  its  behaviour  with  hjdrochlorio  acid,  salpharic  acid, 
FehliDg's  and  Kuapp*8  solations.  The  similarity  in  the  behavionr 
of  mannitose  and  levulose  is  very  striking,  and  the  author  would 
pronounce  them  to  be  identical  if  the  former  could  be  obtained  in 
a  clearly  optically  active  state.  The  properties  of  the  second  body 
are  not  characteristic ;  it  has  an  insipid  taste,  does  not  reduce 
Fehling*s  solution,  is  not  fermentable,  and  is  probably  optically 
inactive,  and  thus  resembles  the  little-known  compounds  mannitin 
and  dextran.  The  author  has  never  observed  the  formation  of 
dextrose.  When  the  mixture  is  treated  with  sodium  amalgam, 
maunite  is  re-formed ;  whence  the  author  concludes  that  it  cannot 
be  in  consequence  of  unsuitable  conditions  of  oxidation  that  dextrose 
is  not  formed  from  the  same  mannite  which  is  formed  by  the 
reduction  of  dextrose,  when,  under  the  same  conditions,  the  easily 
decomposed  mannitose  is  formed  from  mannite ;  or,  in  other  words, 
that  it  is  not  from  dextrose,  but  from  a  secondary  product,  possibly 
the  second  of  the  two  substances  mentioned  above,  to  which  Gorup- 
Besanez  gives  the  formula  C^  H^q  O5,  or  C^  H^g  O5,  that  the  mannite 
is  formed  by  reduction.  By  renewed  oxidation  of  the  two  sub- 
stances  the  capability  of  reduction  is  diminished;  whence  they 
cannot  be  regarded  as  intermediate  products  between  mannite  and 
dextrose.  The  author  has  only  recently  been  able  to  separate 
the  mannitose  from  the  other  substance,  and  he  is  therefore 
as  yet  unable  to  say  whether  it  is  physically  isomeric  or  identical 
with  levulose,  or  whether  it  is  also  a  secondary  product. 

The  Action  of  Dilute  Acids  on  Starch.  F.  Salomon.  (Joum. 
pracL  Chem»  [2],  xxviii.  82.)  The  principal  conclusions  drawn 
by  the  author  from  this  lengthy  investigation  are  as  follows :  The 
transformation  of  starch  by  dilute  sulphuric  acid  cannot  be  con« 
sidered  as  a  splitting  up  of  the  molecule  into  dextrin  and  dextrose, 
as  assumed  by  Musculus.  The  products  of  the  action  of  sulphuric 
acid  on  starch  are  soluble  starch,  dextrin,  and  dextrose ;  the  course 
of  the  reaction  being  that  the  complex  starch  molecule  is  first 
converted  into  the  more  simple  soluble  starch,  and  next  into  the 
still  more  simple  dextrin,  the  hydrolysis  of  the  latter  into  dextrose 
commencing  almost  simultaneously.  The  rat«  of  the  oonversion  is 
proportional  to  the  quantity  of  sulphuric  acid  present.  The  trans- 
formation  of  starch  by  organic  acids  (oxalic,  tartaric,  and  citric 
acids)  proceeds  in  the  same  manner  as  with  inorganic  acids,  but 
the  action  is  less  vigorous. 

Soluble  starch,  if  pure,  gives  a  deep  blue  coloration  with  iodine, 
but  if  it  is  contaminated  with  dextrin,  a  reddish  violet  coloration 
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ifl  obtained ;  it  does  not  reduce  Fehling's  solntion,  and  has  the 
Bfvecifio  rotatory  power  [a]j  =  211'6°.  There  is  only  evidence  for 
the  existence  of  a  single  dextrin  ;  it  gives  a  brownish  red  coloration 
with  iodine,  does  not  rednce  Fehling*s  solution,  and  has  the  specific 
rotatory  power  [a] j  =  216*5°. 

Contribution  to  the  more  Exact  Knowledge  of  the  Chemical 
ITatnre  of  Starch-Grains.  B.  Bmlcner.  (MonaUh.  fur  Ohem., 
iv.  889-912;  Jmim.  Ohem.  Soc,  1884,  575.)  In  1856,  Nageli 
extract'ed  a  snbstance  turned  blue  by  iodine,  and  termed  "  grann- 
Inse,"  from  starch. grains,  without,  however,  destroying  their  form. 
In  1859,  Jessen  found  that  on  mbbing  starch -grains  with  water, 
a  portion  of  the  soluble  starch  was  dissolved.  Nasse,  in  1866, 
jrave  the  name  "  amidulin  "  to  a  soluble  body  obtained  from  starch- 
peste.  Na^li,  in  1874,  extracted  by  dilute  hydrochloric  acid  a 
body  essentially  different  from  starch,  which  he  called  "amylo- 
dextrin."  The  first  object  of  the  author  is  to  determine  the  relation 
existinsr  between  these  four  bodies. 

Amidulin. — Starch  has  generally  been  considered  as  insoluble  in 
water.  Jessen  and  Delff,  by  rubbing  starch  with  water,  extracted 
*  portion ;  this  might,  however,  have  been  due  to  the  conversion 
into  starch-paste  by  the  heat  evolved  in  the  crushing  of  the 
grannies.  W.  Nageli  imbedded  starch-grains,  and  then  cut 
sections ;  the  portions  of  the  granules  were  turned  blue  by  iodine, 
M  also  was,  to  some  extent,  the  small  quantity  of  water  employed, 
and  hence  a  portion  mnst  have  gone  into  solution.  By  mbbing  dry 
'*tarcb  grannies,  they  may  be  broken,  and  if  subsequently  treated 
by  water  and  filtered,  they  give  a  clear  solution  turned  blue  by 
iodine.  Bnt  on  allowing  wheaten  starch  to  digest  with  water  for 
♦bree  weeks,  filtering,  evaporating,  to  one-fifth,  and  testing  with 
iodine,  no  blue  coloration  was  obtained :  hence  it  is  impossible  to 
extract  the  inner  and  soluble  starch  with  wat.er  nntil  the  outer 
iQembrane  is  either  changed  or  broken  ;  the  character  of  the  solu- 
tion is  that  of  a  micellar  solution ;  it  is  not  capable  of  diffusion. 
The  substance  soluble  in  cold  water  and  coloured  blue  by  iodine, 
tbe  amidulin  of  Nasse  and  the  granulose  of  Nageli,  are  identical. 

Siarch-pagts. — Schimper  and  Nacreli  are  not  agreed  as  to  the 
distinction  between  swollen  starch  and  starch-paste.  Between 
tbpse  two  states  there  i«*  no  sharp  distinction  ;  thns  at  46**  potato- 
"ttrcb  swells  distinctly ;  at  59°  it  begins  to  lose  its  form ;  and  at 
^2*5°  it  is  converted  into  a  paste,  and  shows  no  trace  of  the  original 
form.  After  discussing  Nasreli's  micellar  theory,  viz.,  that  the 
Knudlest  particles  of  starch  and  similar  substances  consist  not  of 
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molecales,  but  of  larger  groaps,  t.e.,  mioellaa,  which  owing  to  their 
comparatively  slow  movements,  due  to  their  greater  size  and  weight, 
easily  unite  into  micellar  clasters,  the  author  concludes  that  swollen 
starch  and  starch-paste  differ  in  nothing  but  the  aggregate  con- 
dition of  their  micellae ;  they  differ  therefore  physically  but  not 
chemically,  and  accordingly  starch- paste,  amidulin,  and  granulosa 
are  identical. 

Erythrogranulose,  —  Erythrogranulose  and  erythrodextrin  are 
the  names  given  to  two  bodies  coloured  red  by  iodine  (Brucke). 
By  digesting  starch  solution  with  diastase,  and  testing  portions 
from  time  to  time  with  iodine  and  with  tannin  solution,  it  was 
shown  that  so  long  as  iodine  produced  a  blue  coloration,  tannin 
produced  a  precipitate,  but  with  a  red  coloration  no  precipitate  was 
formed,  nor  under  these  conditions  was  a  precipitate  produced  by 
adding  hydrochloric  acid ;  hence  the  red  coloration  is  due  to  the 
presence  of  dextrin.  If  very  dilute  iodine  be  added  to  starch* 
granules  (or  paste),  a  red  colour  is  first  produced ;  this  is  due  to 
the  presence  of  dextrin  (erythrodextrin)  and  its  greater  solubility 
in  water. 

Amylodextrin. — ^W.  Nageli  states  that  soluble  starch  is  distin- 
guislied  from  amylodextrin  by  being  precipitated  from  solution  by 
tannin  and  by  lead  acetate,  and  further  that  freshly  precipitated 
starch  is  insoluble  in  water,  whilst  freshly  precipitated  amylodextrin 
is  soluble.  None  of  these  differences  can  be  confirmed.  Further, 
amylodextrin  does  not,  like  starch,  swell  up  with  an  alkaline 
solution,  but  simply  dissolves ;  this,  however,  is  not  a  distinctive 
test,  since  precipitated  starch  behaves  exactly  like  amylodextrin ; 
amylodextrin  is  tinted  by  organic  matter,  just  as  starch  is.  It  is 
also  stated  that  Trommer's  copper  test  is  not  reduced  by  amidulin, 
but  is  by  amylodextrin ;  but  it  has  been  shown  that  the  starch- 
grains  themselves  contain  dextrin,  and  further,  during  the  progress 
of  the  test,  the  starch  becomes  converted  into  dextrin  and  into 
sugars,  and,  still  more  important,  dextrin  is  formed  daring  the 
preparation  of  amylodextrin. 

The  author  has  been  quite  unable  to  confirm  the  statement  as  to 
the  crystalline  nature  of  amylodextrin.  Amidulin  and  amylodextrin 
are  identical.  That  amidulin — a  body  not  capable  of  diffusion — can 
be  extracted  from  starch-grains  by  dilute  acid,  is  explained  by 
the  action  of  the  acid  on  the  micellar  aggpregates. 

The  Iodine  Reaction. — The  so-called  iodide  of  starch  is  no  chemical 
compound ;  it  has  been  stated  to  be  decomposed  when  heated. 
This  depends  on  the  affinity  of  warm  water  for  iodine  being  greater 
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tban  that  of  cold  water ;  and  if  this  greater  absorptive  power  be 
satisfied  by  addition  of  more  iodine,  then  the  blue  colonr  in  not 
destroyed  even  bj  boiling.      The  aathor  considers  the  blae  colour 
to  be  simply  due  to  the  solution  of  iodine  in   potato-starch,  jast  as 
violet  and  brown  coloars  are  obtained  on  solution  in  chloroform 
and    water    respectively.       Potato-    and   arum- starch  yield   blue 
oolorations,  wheat-   and  rice-starch  yield  violet ;  but  after  boiling 
they  also  are  turned  blae  by  iodine.     Starch-grains  have  a  greater 
attraction  for   iodine  than  unorganised  starch ;  thus  a  cold  clear 
aolutioa  prepared  from  crushed  starch.grains  and  colonred  blue  by 
iodine,  is  completely  decolourized  by  adding  whole  starch -grains. 
Similarly,  it  is  shown  that  starch -grains  attract  iodine  more  ener- 
getically than  dextrin,  the  red  solution  being  decolourized,  and  the 
starch-grains  turning  blue. 

In  conclusion,  soluble  starch,  starch-paste,  granulose,  amidulin, 
and  amylodeztrin  are  identical,  t.6.,  give  identical  reactions  ;  as  also 
are  erythrogranulose,  erythrodextrin,  and  dextrin. 

Camphoric  Peroxide  and  Camphorate  of  Barinm.  C.  T.  King- 
sett.  {Ghemical  Nevoa^  xlix.  44.)  Brodie  states  {Phil,  Trans, ^  1863, 
407)  that  when  anhydrous  camphoric  acid  is  triturated  with  an 
equivalent  quantity  of  hydrated  barium  peroxide  in  the  presence 
of  ioe-cold  water,  and  the  mixture  filtered,  there  is  obtained  a  solu- 
tion which  is  slightly  alkaline,  and  which  when  rendered  acid  has 
the  following  properties :  It  bleaches  indigo,  oxidizes  potassium 
ferrocyanide,  decomposes  hydriodic  acid,  and  evolves  oxygen  when 
heated;  but  fails  to  give  a  blue  coloration  with  chromic  acid,  and 
does  not  discolour  potassium  permanganate.  Brodie  concluded 
from  his  analyses,  etc.,  that  a  new  substance  was  formed,  which 
wu  a  barium  salt  of  a  camphoric  peroxide,  C^q  H^^  Ba  O5,  and  not 
a  camphorate  of  barium  peroxide.  The  author  believes  that 
Brodie's  experiments  admit  of  another  explanation,  which  is  pro- 
bably correct,  viz.,  that  when  camphoric  anhydride  is  triturated 
with  water  and  barium  peroxide,  the  anhydride  is  first  resolved  by 
the  addition  of  a  molecule  of  water  into  camphoric  acid,  which  in 
its  tarn  decomposes  barium  peroxide,  forming  camphorate  of 
barinm  and  peroxide  of  hydrogen.  The  author  then  gives  a  de- 
tailed account  of  his  repetition,  with  some  slight  variations,  of 
Brodie's  experiments ;  he  concludes  that  barium  peroxide  only  acts 
upon  camphoric  anhydride  in  the  presence  of  water,  and  that  action 
is  of  a  secondary  character,  the  anhydride  first  becoming  camphoric 
acid,  which  decomposes  the  peroxide  of  barium,  and  yields  cam- 
phorate  of  barinm.     He  also  incidentally  proves  the  existence  of  a 
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crystalline  hydrate  of  camphorate  of  barinm  containiiig  one  mole- 
cule of  water : — 

^10  ^14  O3  +  Hg  0  =  C|o  H^e  ^4 

Cio  Hie  O4  +  Ba  O2  =  C^o  H^^  Ba  0^  +  Hg  O3- 

Contribution  to  the  Chemistry  of  Camphor.  H.  B.  Arm- 
stronpr  M\d  A.  K.  Miller.  (Bfir.  der  dentsch,  chem.  Oes.,  xvi. 
2255.  From  Joum,  Chem,  80c.)  "By  the  action  of  zinc  chloride  on 
camphor,  Pittig,  Kobrich,  and  Jilke  (Annalen,  cxlv.,  129)  obtained 
a  hydrocarbon,  CioHi4,  which  they  regarded  as  most  probably 
identical  with  ordinary  cymene,  toprether  with  mnch  toluene,  xylene, 
pfseudocnmene,  and  laurenp.;  the  last-men tinned  being,  according  to 
their  analysis,  a  hydrocarbon  of  the  formnla  0^  Hi^.  By  the  same 
reaction,  MontpolBer  (Ann,  Chim.  Phys,,  1878  [5],  xiv.  87)  ob- 
tained what  he  thoneht  to  be  cymene  and  an  isomeric  hydrocarbon 
boiling  at  about  195°  from  which  he  prepared  a  dibromo-derivative 
raeltinpr  at  199°;  this  isomeric  hydrocarbon  he  assumed  to  be 
Jannasch*s  tetramethylbenzene  (1:2:3:5),  and  reprarded  it  as 
identical  with  Fittig'a  laurene.  From  the  fraction  boilinsr  at 
173-176°,  supposed  to  be  cymene,  Fitti?,  Kobrich,  and  Jilke 
prepared  a  sulphonic  acid,  the  barinm  salt  of  which  contained  lO'lS 
per"  cent,  water;  whereas  ordinary  barinm  cymene  sulphonate 
contains  8*75  per  cent.  It  would  seem  that  Montgolfier  prepared 
the  same  salt  (with  10*74  per  cent,  water)  from  the  crude  distillate 
boiling  at  about  195°.  Fittig's  fraction  boiling  at  188°  (Cn  H|f), 
was  assumed  to  be  a  dimethylpropylbenzene,  as  it  yielded  a 
tribromo-derivRtive  melting  at  125°,  and  on  oxidation  g^ve 
monobasic  lauroxylic  acid,  C9  Hy^  Oo,  melting  at  155°. 

The  authors  heat  camphor  with  twice  its  weight  of  zinc  chloride 
at  a  moderate  temperature,  until  a  homogeneous  mixture  is  obtained, 
and  then  distil  at  as  low  a  temperature  as  possible.  The  ornde 
distillate  is  extracted  with  sodinm  hydrate  solntion,  then  steam- 
distilled,  and  the  distillate  is  agitated  with  dilate  snlphuric  aoid 
(4  yols.  acid  to  1  vol.  water),  to  remove  the  unattacked  camphor, 
and  again  steam-distilled.  On  panning  steam  into  the  retort,  a 
second  distillate  is  obtained,  consisHng  of  camphorone,  CgH|^0, 
and  camphor  mixed  with  some  hydrocarbon,  which  can  be  separ- 
ated by  means  of  snlphuric  acid  of  the  above  strength,  in  which  the 
camphorone  is  soluble;  a  residue  of  zinc  chloride  mixed  with  a 
black  carbonaceous  mass  remains  in  the  retort.  The  above-men- 
tioned alkaline  extract  yields  pure  carvacrol  on  addition  of  an  aoid. 

When  the  mixture  of  hydrocarbons  remaining  after  treatment  of 
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the  cmde  distillate  with  dilate  snlpharic  acid  is  heated  with  sal- 
phnrio  acid,   a  considerable  amoant  of  a  saturated  hydrocarbon, 
OjqHsq,  remains  undissolved;  whilst  the  sulphnric  acid  solution  con- 
tains principally  benzene  hydrocarbons  of  the  formula  C|q  Hj^,  only 
a  very  small  amount  of  lower  and  higher  homologues  being  formed, 
togetber  with  a  hydrocarbon  which  has  not  yet  been  isolated,  and 
whicb  is  carbonised  by  the  action  of  heat  on  the  dilute  acid  solution. 
The  cbief  constituents  of  the  hydrocarbon  mixture  are  a  methyU 
propylhenzene,   a    dimethylethylhenzene^   and   a     tetramethylheiizene ; 
ordinary  cymene  was  found  to  be  absent.     The  sulphonic  acid  of 
the  first-mentioned  hydrocarbon   yields  a  very  sparingly  soluble 
anhydrous  barium  salt,  a  sodium  salt  containing  1  mol.  of  H2  O,  and 
an  anbydrous  potassium  salt,  the  last  two  crystallizing  in  large 
lustrous  plates.     The  hydrocarbon  boils  at  176^,  is  oxidized  by  dilute 
nitric  acid  to  metatoluic  acid,  and  is  identical  with  the  metaisopro- 
pylmethylbenzene  discovered  by  Kolbe  in  rosin  spirit.    The  dimethyl- 
benzene  (b.  p.  189°)  is  probably  identical  with  Fittig*s  laurene ;  it 
yields  paraxylic  acid  on  oxidation,  and  must  therefore  have  the  con- 
stitution [Me  :  Me  :  Et  =  1  :  2  :  4].     It  yields  two  isomeric  sulphonic 
acids.     From  the  chief  product  there  may  be  obtained  a  barium 
salt  crystallizing  with   ^HjO,  and   a  magnesium  salt  containing 
about  25  per  cent,  water,  magnesium  cymenesulphonate  containing 
16*6  per  cent.     The  tetramethylbenzene  is  identical  with  Jaunasch's 
isodorene,  and  yields  a    dibromo-derivative   melting  at  209°,  as 
stated  by  Jacobsen. 

The  chief  products  of  the  action  of  iodine  on  camphor  are 
-carvacrol,  and  the  saturated  hydrocarbon,  C^o  H^q.  Dimethylethyl- 
benzene  and  tetramethylbenzene  are  also  formed,  but  no  cymene  or 
Bteta-cymene. 

Ordinary  cymene  appears  to  be  the  only  benzene  hydrocarbon 
which  is  formed  by  the  action  of  phosphoric  anhydride  on  camphor, 
^d  is  also  the  chief  product  of  the  action  of  phosphorus  penta- 
snlpbide ;  but  in  the  latter  case  a  considerable  amount  of  metaiso- 
piopyhnethylbenzene,  and  a  small  quantity  of  tetramethylbenzene 
'tre  also  obtained,  together  witb  traces  of  higher  and  lower  homo- 
rogues,  and  a  small  percentage  of  the  hydrocarbon  C^o  Hoq.  The 
V^^i^ocarbon  which  carbonises  when  its  sulphuric  acid  solution  is 
^ted  (see  above),  is  also  formed  by  the  action  of  phosphorus 
compounds  and  of  iodine  on  camphor. 

The  formation  of  these  different  hydrocarbons  from  camphor 
cannot  well  be  represented  by  Kekule's  formula,  but  can  be  to  some 
'Cztent  accounted  for  by  the  assumption  of  the  following  fbrmula. 
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which  is  a  slight  modification  of  that  previously  suggested  bj  Arm- 
strong {Ber.,  xi.  1698 ;  xii.  1766) : 
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Bomeol  from  Camphor.  J.  Kacbler  and  F.  Y.  Spitier. 
(Monatsh,  fwr  Ghetn,,  v.  50.)  Jackson  and  Menke  (Amer.  Chem^ 
Joum.j  1883,  270)  state  that  if  camphor  (10  grams)  be  dissolved  iit  * 
ten  times  its  weight  of  alcohol,  and  one-third  more  (4  grams)  than 
the  theoretical  quantity  of  sodium  be  gradually  added,  the  camphor 
is  converted  into  borneol,  9*4  grams  of  the  latter,  or  94  per  cent.,  . 
being  obtained.  The  authors  have  repeated  these  experiments,  but 
can  not  confirm  the  results.  Mixtures  of  camphor  and  bomeol  wer»- 
obtained,  the  unchanged  camphor  always  largely  predominating. 

As  the  separation  of  bomeol  from  camphor  is  impracticable,  ibis- 
reaction  does  not  form  a  means  of  preparing  bomeol.  The  product,, 
analysed  by  treatment  with  phosphoric  chloride  (when  bomecd 
yields  C^q  H^^  CI,  and  camphor  C^qHiq  C12),  was  proved  to  contain 
22*8  per  cent,  bomeol,  and  77*2  per  cent,  camphor. 

Carvol.  A.  Beyer.  (ArcMv  der  Pharm,  [3],  xxi.  283-288; 
Joum.  Ghem,  Soc,  1884, 331.)  Gladstone  has  shown  that  the  oarvob 
obtained  from  dill  oil  agrees  in  its  principal  physical  properties- 
with  the  carvol  from  caraway  oil.  Fliickiger  found  that  the  carrol 
obtained  from  German  mint  oil,  Mentha  crispa^  differed  from  tbe* 
carvol  from  the  other  two  sources  in  being  strongly  IsDvorotatory. 
The  author  has  re-examined  the  carvol  obtained  from  these  three- 
oils.  To  obtain  it  the  crude  oils  were  distilled,  the  portion  of  the 
caraway  oil  distilling  at  223°,  those  of  the  German  mint  oil  at 
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215-230^  and  200-215''  being  employed.     The  crude  dill  oil  was 

used  witboat  distillation.     The  snlphai*etted  hydrogen  compounds, 

(C|e  Hi4  0)2,  H3  S,  were  first  obtained  in  the  crystalline  state,  and 

Tecrystallized  from  a  mixture  of  three  parts  of  chloroform  and  one 

of  alcoboL     The  yield  from  caraway  oil  was  8  per  cent.,  that  from 

dill  oil  40  per  cent.,  whilst  the  first  fraction  of  the  mint  oil  yielded 

50  per  cent.,  the  second  fraction  30  per  cent.     All  the  sulphuretted 

liydrc^n  compounds  melted  at  187^.     The  specific  rotatory  power, 

[a]^  at  20°,  of  the  compound  from  caraway  oil  was    +  5 '53,  from 

dill  oil  +  5*44,  from  mint  oil  -  5'55.     No  crystallographic  difierence 

in  the  compounds  could  be  detected.     By  the  action  of  sulphuretted 

hydrogen  on  an  alcoholic  solution,  all  the  three  compounds  were 

converted  into  the  amorphous  thiocarvol,  (Cio  H^^  8)3,  Hg  S.     The 

carrol  obtained  from  all   the    sulphuretted  hydrogen  compounds 

agreed  in  boiling  point  and  density  ;  and  the  specific  rotatory  power 

0!  carvol  from  carajv^ay  oil  and  dill  oil  was  nearly  the  same,  being 

dextrorotatory ;  the  carvol  from  mint  oil,  however,  was  IsBVorotatory 

(Hd=    -62-46  at  2°). 

The  carvol  from  mint  oil  was  distilled  from  metaphosphorio  acid, 
the  resulting  earvacrol  dissolved  in  potash  solution,  filtered,  decom- 
posed with  sulphuric  acid,  and  the  earvacrol,  C^q  H^^  O,  was  dried 
over  calcium  chloride.  It  solidified  at  -  20^  to  a  crystalline  mass. 
The  boiling  point  was  230-231° ;  sp.  gr.  at  4°  0*975,  specific  rotatory 
power  0.  The  crystalline  barium  salt  of  carvacrolsulphonic  acid 
WW  also  prepared.  It  was  thus  shown  that  the  earvacrol  from 
bvorotatory  carvol  is  identical  with  the  earvacrol  from  dextro- 
rotatory carvol.  A  small  quantity  of  a  hydrocarbon  boiling  at 
163-171°  was  obtained  from  the  mint  oil.  It  was  IsBvorotatory, 
tad  appeared  to  be  a  terpene. 

Thiophene,  a  Substance  contained  in  Coal-Tar  Benzene.  Y. 
Meyer.  {Ber.  der  deutsch,  chem.  Qes.^  xvi.  1465-1478;  Journ. 
Ohem.  Soe.y  1883,  1091.)  The  fact  that  benzene  from  coal-tar  has 
the  power  of  yielding  a  deep  blue  coloration,  due  to  the  formation 
of  iudophenine,  when  shaken  with  isatin  and  strong  sulphuric  acid, 
tt  owing  to  the  presence  of  about  0*5  per  cent,  of  a  sulphur  com- 
pound, G4  H4  S,  to  which  the  author  has  given  the  name  thiophene. 
Bensene  from  benzoic  acid  does  not  contain  this  impurity,  and  con- 
nqnently  does  not  yield  the  iudophenine  reactions  with  sulphurio 
idd  and  isatin. 

In  order  to  obtain  thiophene  in  sufficient  quantity  for  investiga^ 
iioo,  250  litres  of  the  purest  commercial  benzene  were  shaken  with 
25  litres  of  strong  sulphuric  acid  for  four  hours.     The  layer  of  acid 
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was  separated  from  the  benzene,  dilated  with  water,  and  a  lead  salt 
of  thiophenesalphonic  acid  precipitated.  The  oily  liquid  obtained 
by  distilling  the  lead  salt  with  ammonium  chloride  is  washed  with 
water  and  with  potash,  to  remove  mercaptan.  It  is  then  dried  over 
calcium  chloride  and  distilled.  The  distillate  (b.p.  84°)  consists  of 
a  mixture  of  thiophene  (70  per  cent.),  and  benzene  (30  per  cent). 
It  does  not  solidify  when  surrounded  by  a  freezing  mixture  of  ioe 
and  salt.  It  dissolves  in  concentrated  sulphuric  acid  at  the  ordinary 
temperature,  but  the  solution  soon  decomposes,  evolving  sul- 
phuretted hydrogen  and  sulphurous  anhydride.  Decomposition 
does  not,  however,  ensue  if  the  liquid  is  diluted  with  100  times  its 
volume  of  light  petroleum.  Pure  thiophene  is  obtained  by  convert- 
ing this  sulphuric  acid  solution  into  lead  thiophenesulphonate,  and 
distilling  the  lead  salt  with  ammonium  chloride.  Thiophene  is  a 
colourless  mobile  oil  boiling  at  84°,  immiscible  with  water.  Its 
sp.  gr.  at  28°  is  1  *062  compared  with  water  at  the  same  temperature. 
Thiophene  is  not  attacked  by  sodium,  but  is  readily  oxidized  by 
nitric  acid,  and  yields  two  substitution-products  when  acted  on  by 
bromine.  Moiwhromothiophene  (b.p.  150°)  is  produced  in  small 
quantities  in  the  preparation  of  the  dibromo-compound.  It  bears  a 
close  resemblance  to  monobrombenzene.  The  sp.  gr.  of  the  com* 
pound  is  1*652  at  23°.  Dihromothiophene  (b.  p.  211°)  closely 
resembles  dibromobenzene  in  its  chemical  and  physical  properties. 
Like  this  substance,  it  does  not  readily  wet  glass.  The  sp.  gr.  of 
dihromothiophene  is  2*147  at  23°. 

In  consequence  of  the  author's  discovery  that  the  formation  of 
indophenine  is  entirely  due  to  the  presence  of  thiophene  in  the 
benzene  used,  Baeyer  has  examined  his  specimen  of  indophenine, 
and  found  that  it  contains  sulphur. 

Action  of  Bromine  on  Aromatic  Hydrocarbons.  J.  Schramm. 
{Liebi^^s  Annalen,  ccxviii.  383-396.  From  Journ.  Chem.  Soc.)  It , 
has  been  shown  by  Radziszewski  that  bromethylbenzene  is  decom-  . 
posed  by  distillation  into  styrene  and  hydrobromic  acid  (Ber.,  vL 
493),  and  that  bromopropylbenzene  and  bromobutylbenzene  also 
suffer  analogous  decomposition.  The  author  has  experimented  witii 
other  aromatic  hydrocarbons  with  the  view  of  ascertaining  if  the 
above  reaction  is  a  general  one,  and  has  adopted  this  method  for 
the  preparation  of  unsaturated  hydrocarbons.  PerUylbefizene,  G^  H^, 
Cg  H^^,  obtained  by  the  action  of  sodium  on  benzyl  bromide  and 
pentyl  bromide,  is  a  colourless  liquid  of  agreeable  odour,  boiling  at 
200-5-201*5°  under  a  pressure  of  743  mm.  Its  sp.  gr.  is  0-8602  at 
22°.     The  preparation  of  isopeiUylbe7izene  (b.  p.  193°)  has  been  de- 
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scribed  by  Fittig  and  Tollens  {Annalen,  cxxix.  369,  and  cxxxi.  313). 
Hexylhenzene,  CgHg.  (CHo)3.C  HMco,  is  formed  by  the  action  of 
sodiam   on   a  mixture  of  benzyl  bromide  and  isopcntyl  bromide ; 
it  boils  at  212-213°,  and  has  a  sp.  gr.  of  08568  at  16°.     When 
bromine-vapoar  is  brought  into  contact  with  pentylbenzene  heated 
in  an  oil-bath  at  150-155°  it  is  readily  absorbed,  with  evolution  of 
bydrobromic  acid ;  and  on  distilling  the  monobromo-derivative  thus 
formed,  phenylpentylene  is  obtained,  boiling  at  210-215°.     It  com- 
bines with  bromine  to  form  a  dibromide  melting  at  53-54°,  crystal, 
lizing  in  needles  or  scales  readily  soluble  in  ether  and  alcohol.     In 
the  same  way  jphenylisojpentylene^   C^  H|^,  can  be  obtained ;  it  is  a 
colourless  liquid,  of  sp.  gr.  0878  at  16°,  boiling  at  200-5-201-5°. 
The  dibromide,  Ci^H^^Bro,  crystallizes  from  alcohol  in  white  silky 
needles,  readily  soluble  in  ether,  benzene,  and  toluene,  and  melting 
at  128-129°.     Hexylbenzene  behaves  exactly  in  the  same  way  as 
the  above  hydrocarbous,  yielding  phenylhexyleiie  and  the  dibromide 
Gj3  Hjg  Bro,  the  latter  forming  star-like  groups  of  needles  or  scales 
melting  at*^  79-80°. 

Isatm.  H.  Kolbe.  (Joum.  fiir  praci,  Ohem.  [2],  xxvii.,  490- 
497.  From  Joum.  Chem.  Soc.)  The  author  considers  isatin  to  be  a 
compound  of  formyl  with  benzoyl,  the  latter  having  one  of  its 
bjdrogen-atoms  replaced  by  an  atom  of  monovalent  nitrogen.  It  is 
therefore  nitrogenbenzoyl-formyl. 


(C,[^*|C0).C0H. 


He  considers  that  when  isatic  acid  loses  water  and  forms  isatin,  the 
two  hydrogen-atoms  of  the  amido-gro up] combine  with  the  oxygen, 
atom  of  the  hydroxyl-group,  and  that  the  carboxyl  is  converted 
into  formyl  according  to  the  equation : — 

Ce[§*j^]cO.COOH=  Ce[^*jC0.C0H  +  H2  0. 

Amidobenzoylcarboxylic  acid  Nitrogenbenzoyl-formyl 

(Isatic  acid).  (Isatin). 

When  isatin  is  treated  with  phosphorus  pentachloride,  he  considers 
that  the  trivalent-group  C  CI  is  formed,  the  formula  of  the  chloride 

being(C«j^*[  CO.CCl)^(C<j  (^  |C0.CC1)".    On    replacing 

the  chlorine  with  hydrogen,  the  compound  nitrogen-benzoyl-methine 
or  indigo-blue  is  formed. 

The  author  considers  isatin,  dioxindole,  and  indole  to  be  analo- 
gously constituted  formyl  compounds,  and  represents  their  compo- 
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sition  by  oorresponding  formnlad.      He  considers  indole  to  be  a 
compound  of  nitrogen-ben zojl  with  the  univalent  radical  (C  H)', 

its  formula  being  (Cg  {  x*  |  ^  ^^d'X^  H)'. 

Tobacco  Fat  B.  Kissling.  (Ber,  der  deutsch.  chem.  Oes,^ 
zvi.  2432.)  In  order  to  obtain  in  a  pnre  state  the  vegetable  wax 
occnrring  in  tobacco,  the  latter  is  extracted  with  ether,  the  extract^ 
after  the  removal  of  the  greater  part  of  the  ether,  mixed  with  alco- 
hol, and  the  precipitated  wax  purified  bj  repeated  crystallization  from 
hot  alcohol.  The  wax  then  forms  a  snow-white  mass  of  satiny 
lustre,  melts  at  63°,  and  on  analysis  gave  numbers  agreeing  with 
the  formula,  C-oH^^Oj;  but  after  removal  of  a  small  quantity  of 
a  substance  insolnble  in  cold  ether,  the  results  agreed  better  with 
Cgo  Hjjjo  Oo  (mellisByl-mellisate). 

The  Colonring  Matter  of  Cochineal.  H.  Furth.  (Ber.  der  deutsiA 
chem.  Oes.,  xvi.  2169;  Jourti.  Soc.  Chem.  Ind.,  1884,  27.)  Lieber^ 
mann  and  Van  Dorp  (Llehig^s  Annalen,  clxiii.  97)  obtained  rufi- 
coccin  (Cjg  Hjo  0^)  by  the  action  of  Ho  S  O4  on  carmine,  and  by 
distilling  ruficoccin  with  zinc  powder  they  obtained  a  minute  quan- 
tity of  a  hydrocarbon  (CigHio).  The  author  obtained  this  same 
body  by  reducing  in  a  similar  way  either  cocciuin  (Liebig*8  AnnaleUj 
cxli.  329)  or  carmine  itself,  but  in  both  cases  the  amount  obtained 
was  very  small.  When  cocciniu,  mixed  with  many  times  its  bulk 
of  zinc  powder,  is  heated  in  a  tube,  white  vapours  are  first  given 
off,  which  partly  condense  in  the  form  of  greenish  coloured  leaflets; 
these  were  mixed  with  the  yellow  distillation  product,  also  obtained 
in  the  condenser,  and  purified  by  repeated  crystallizing  from  ether, 
alcohol,  and  benzene,  and  finally  by  sublimation.  The  product  (m.  p. 
186-187°)  is  identical  with  that  obtained  from  ruficoccin.  If  000- 
cinin  is  heated  with  acetyl  chloride  to  100°  C.  in  a  sealed  tube,  an 
acetyl  compound  of  cocciniu  is  produced,  which  separates  from  a  hot 
alcoholic  solution  on  cooling  in  the  form  of  yellow  crystals.  It  is 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  in  glacial  acetic 
acid.  If  the  formula  of  the  above-mentioned  hydrocarbon  is  ac- 
cepted as  Cjg  Hjo,  the  formula  of  cocciuin  is  found  to  be  Ci^  Hi4  Og, 
and  that  of  its  acetyl  derivative,  C^g  H^q  O3  (Cj  H3  Oo)v  Cocciniu 
would  therefore  appear  to  be  the  hydrate  of  a  quinone  of  the  hydro- 
carbon in  question,  and  containing  four  hydroxyl  groups.  The 
hydrocarbon  is  also  obtained  from  carmine  by  simply  heating  tho 
latter  in  a  tube  with  zinc  powder.  The  distillation  product  is  dis- 
solved in  ether,  the  solution  is  shaken  with  KHO,  then  with  HCI, 
and  thus  purified  is  allowed  to  crystallize.     Its  melting  point  is 
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186°.     It  IS  identical  with  that  obtained  from  rnficoccin  by  Lie- 
bermann  and  Van  Dorp,  and  with  that  obtained  from  coccinin. 

SantalixL  {American  I>rugg.^  1884,  93,  from  Zeitschr.  fiir  Anahjt, 
Ckem.)  The  method  here  recommended  for  the  extraction  of 
santalin  from  sandal-wood  consists  in  boiling  the  crushed  w^ood 
with  water  to  eliminate  its  tannin,  heating  the  residne  with  a 
solation  of  borax,  and  saturating  it  with  lime  until  the  colouring 
matter  is  entirely  removed.  The  filtered  liquid  is  then  treated  with 
sulphuric  or  hydrochloric  acid  until  no  further  precipitate  is  ob- 
tained. This  red,  bulky  precipitate  is  filtered  out  and  dissolved  in 
boiling  alcohol,  and  on  cooUng  the  santalin  separates  in  the  form  of 
a  red  crystalline  powder. 

GelatilL     H.  Weiske.     (Bied.  Centr.,  1883,  673.)     The  author 
has  prepared  gelatin  in  various  ways,  and  has  found  that  the  pro- 
ducts difier  in  properties.     Pieces  of  bone  were  treated  repeatedly 
and  for  a  long  time  with  dilute  hydrochloric  acid,  to  remove  the 
inorganic  matter  as  completely  as  possible ;  they  were  then  washed. 
Gelatin  made  from  this  is  not  precipitated  from  its  solutions  by 
tannic  acid  unless  a  few  drops  of  a  solution  of  a  salt  (sodium  chlo- 
ride, etc.)  are  added  simultaneously ;  in  other  respects  it  does  not 
differ  from  ordinary  gelatin.     By  boiling  bones  free  from  mineral 
matter  with  repeated  quantities  of  water,  and  then  dissolving  the 
residue  by  heating  with  water  under  pressure,  two  solutions  are 
obtained,  which  when  evaporated  to  dryness  at  100°   yield   two 
kinds  of  gelatin,  differing   from  one  another,  and  also   from  the 
above  variety,  in  yarious  properties. 

Kew  Yoliimetric  Method  for  the  Estimation  of  Arsenic.  L.  W. 
McCay.  (Chemical  News,  xlviii.  7-9.)  The  finely  powdered  sub- 
stance is  mixed  with  four  or  five  times  its  weight  of  a  mixture 
of  equal  parts  of  sodium  carbonate  and  potassium  nitrate,  and 
thoroughly  fused  in  a  porcelain  crucible.  After  half  an  hour  the 
oracible  and  contents  are  allowed  to  cool,  and  then  extracted  with 
hot  water ;  the  solution  is  filtered,  the  filtrate  acidulated  with  nitric 
^icid,  the  carbonic  anhydride  boiled  off,  and  the  solution  evaporated 
to  dryness  and  heated  until  no  more  acid  fumes  are  evolved.  The 
residue  is  taken  up  with  water,  filtered,  made  up  to  a  definite  volume, 
^d  the  arsenic  determined  in  the  following  manner : — 

The  solution  of  arsenic  acid  or  arsenate  is  heated  to  boiling, 
*&d  excess  of  standard  silver  nitrate  solution  added ;  the  liquid  is 
^on  stirred  briskly  until  the  precipitate  begins  to  settle  and  the 
^qnid  becomes  clear,  when  the  beaker  is  to  be  removed  from  the 
^e  and  left  to  cool  to  about  37^     Dilute  ammonia  is  now  carefully 
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added  until  a  clondiness  ceases  to  form.  The  solution  shonld  be 
well  stirred  before  each  saccessive  addition,  so  as  to  obtain  a  clear 
liquid  in  order  to  observe  the  cloud  formation  more  distinctly.  The 
silver  arsenate  is  finally  filtered  off  and  well  washed ;  the  filtrate  is 
acidulated  with  nitric  acid ;  ferric  sulphate  (a  few  drops,  5  c.c.  or 
so)  added;  and  the  silver  titrated  with  ammonium  thiocyanate 
according  to  Volhard's  method.  The  amount  of  silver  thus  found" 
deducted  from  the  quantity  taken  gives  the  amount  combined  with 
the  arsenic ;  and  from  this  the  quantity  of  arsenic  present  is  calcu- 
lated. 

The   following  solutions  have   been  employed  by  the  author: 

1.  Ammonia,  containing  100  c.c.  N  H^.  H  0  to  1000  c.c.  of  water. 

2.  Argentic  nitrate,  with  39-352  grams  Ag  N  O3  =  25  grams  Agp 

to  1000  "c.c.  water. 

3.  Ammonium  thiocyanate,   7*05  grams  to  1000  c.c.   water;  1 

c.c.  =  0-00774  Ag. 

4.  Ammonium  ferric  sulphate,  a  cold  saturated  solution. 

5.  Nitric  acid  free  from  lower  oxides. 

The  author  has  examined  by  this  method  arsenic  acid,  ammonium 
arsenate,  a  nickel  matte,  and  a  sample  of  ''speiss- cobalt,"  in  many 
cases  checking  the  results  by  the  ammonium  magnesium  arsenate* 
method,  and  has  obtained  excellent  results. 

Voliunetric  Determination  of  Mercury.  A.  Haswell.  ( Zeitschr. 
fur  Anahjt,  Chem.,  1883,  Part  3.)  The  solutions  required  are: — 
Permanganate  of  known  strength ;  ferrous  sulphate  acidified  with 
sulphuric  acid  and  standardised  against  the  permanganate  em- 
ployed ;  and  a  moderately  concentrated  solution  of  stannic  chloride, 
containing  neither  free  chlorine  nor  stannous  chloride.  It  is  pre- 
pared by  dissolving  pure  tin  in  hydrochloric  acid  with  the  addition 
of  potassium  chlorate,  boiling  the  solution  until  all  chlorine  has 
evaporated,  and  precipitating  with  sodium  carbonate.  The  filtered 
precipitate  dissolved  in  hydrochloric  acid  should  be  reddened  for  at 
least  three  hours  by  a  single  drop  of  permanganate.  In  the  execu- 
tion of  the  process  the  solution  of  mercuric  chloride,  measured  off 
with  the  pipette,  is  mixed  with  a  known  excess  of  the  ferrous  sul- 
phate, and  supersaturated  with  pure  potash.  The  blackish  brown: 
precipitate  thus  formed  is  digested  for  a  few  seconds,  shaking  the 
glass,  acidified  then  with  sulphuric  acid  of  a  moderate  strength,  and 
agitated  till  the  permanent  precipitate  of  mercurous  chloride  ap- 
peal's perfectly  white.  The  excess  of  ferrous  oxide  is  then  at  once 
oxidized  with  permanganate  without  filtration.     This  process  may 
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be  regarded  as  complete  when  the  milk- white  liquid  takes  a  peach - 
blossom  colour.  For  the  titration  of  the  mercury  a  few  drops  of 
the  stannic  chloride  are  added,  and  permang^anate  is  run  in  till  the 
liquid  is  coloured  a  permanent  red.  The  liquid  becomes  gradually 
clearer  during  the  addition  of  the  permanganate,  but  does  not 
always  become  quite  limpid. 

Volumetric  Determination  of  Mercury.    G.  K r  o  u  p a.     (CheviiJcer 

Zeitung.     From  Chemical  News,  xlix.  14.)     If  recently  precipitated 

mercnrons  chloride  is  covered  with  sulphuretted  hydrogen  water, 

the  mercnrons  chloride  is  at  once  transformed  into  sulphide  and 

hydrochloric  acid.     If  the  excess  of  hydrogen  sulphide  is  removed 

in  a  suitable  manner,  and  the  quantity  of  chlorine  in  the  solution 

determined,  the  proportion  of  mercury  may  be  readily  calculated. 

The  author  proceeds  in  the  analysis  as  follows :  If  the  mercury  is 

present  in  the  mercnrons  state,  it  is  precipitated  at  once  .with  sodium, 

chloride.     If  it  exists  in  the  mercuric  state  and  no  hydrochloric 

acid  is  present,  a  sufficiency  of  sodium  chloride  is  added,  and  then 

a  solution  of  ferrous  sulphate  and  an  excess  of  potash.     The  mixture 

is  allowed  to  stand  for  a  few  minutes  in  the  cold,  and  is  diligently 

stirred  with  a  glass  rod.     The  precipitate  of  mercurous  oxide  and 

ferroso-ferric  oxide  is  strongly  acidified  with  dilute  sulphuric  acid, 

and  stirred  till  the  black  precipitate  has  become  a  pure  white,  the 

formation  of  mercurous  chloride  being  complete.     This  is  filtered 

off,  washed  well,  placed  along  with  the  filter  in  a  beaker,  covered 

with  sulphuretted  hydrogen  water,  and  allowed  to  stand  for  a  few 

minutes.     The  hydrochloric  acid    formed   is  neutralised    by   the 

addition  of  an  excess  of  elutriated  barium  carbonate,  whilst  the* 

excess  of  sulphuretted  hydrogen  is  removed  by  a  solution  of  zinc 

acetate,  which  towards  the  end  is  added  in  drops  until  no  more  odour* 

of  sulphuretted  hydrogen  is  perceptible.     The  precipitate  is  mixed 

wiih  an  excess  of  potassium   chromate  and   titrated  with   silver 

solution  in  such  a  manner  that  at  first  a  small  excess  of  silver  is 

Bdded,  which  is  then  removed  by  means  of  a  measured  quantity  of  an 

equivalent  solution  of  sodium  chloride,  and  the  operation  finally 

completed  with  a  centinormal  silver  solution. 

ANew  Test  for  TiiL  C.  R.  Dryer.  (Chemical  News,  xlviii.  267.) 
The  test  described  by  the  author  consists  in  a  reverse  application 
of  the  well-known  delicate  reaction  between  stannous  chloride  and 
s  nitric  acid  solution  of  brucine.  The  reagent  is  prepared  as 
follows : — ^To  1  decigram  of  crystallized  brucine  add  1  c.c.  of  pure 
iiitric  acid ;  when  solution  is  colnplete,  add  50  c.c.  of  water,  heat  to 
boiling,  and  cool.     The  heating  is  not  necessary,  but  renders  the 
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reagent  somewhat  more  sensitive.     It  is  of  a  permanent  orange^ 
amber  colour. 

In  the  ordinary  course  of  analysis  the  sulphides  of  arsenic, 
antimony,  and  tin  are  obtained  upon  a  filter,  and  are  digested  with 
ammonium  carbonate  for  the  removal  of  arsenic.  The  residue  is 
dissolved  in  strong  hydrochloric  acid,  the  solution  evaporated, 
diluted  with  water,  and  a  strip  of  platinum  and  one  of  zinc  placed 
in  it  in  contact  for  several  hours.  Nascent  hydrogen  reduces  anti- 
mony chloride  to  metal,  which  is  deposited  upon  the  platinum,  and 
stannic  chloride  to  stannous  chloride,  which  remains  in  solution. 
Now,  if  to  a  few  drops  of  the  brucine  reagent  in  a  white  dish  a 
drop  of  the  solution  containing  stannous  chloride  be  added,  a 
<iistinct  purple  colour  is  produced. 

Neither  zinc  chloride  nor  nascent  hydrogen  produces  any  effect 
upon  the  reagent.  Organic  matter  does  not  interfere.  Ammonium 
sulphide  and  sodium  hyposulphite  act  like  stannous  chloride. 

By  using  a  solution  of  stannous  chloride  repeatedly  diluted,  it 
was  found  that  a  drop  containing  only  0*0000025  gram  gave  a 
distinct  colour  after  about  one  minute.  A  drop  containing  0'00002 
gram  gave  a  barely  perceptible  cloudiness  with  mercuric  chloride. 

If  the  reagent  be  too  dilute,  the  colour  is  pale  and  the  reaction 
indistinct.  If  excess  of  brucine  be  used,  no  purple  colour  is  pro- 
duced, but  a  dirty  green  or  a  decolorization  resembling  the  morphia 
reaction. 

The  Behaviour  of  Silver  Chloride,  Bromide,  and  Iodide  towards 
Bromine  and  Iodine.  P.  Julius.  (Cliemicul  News,  xlviii.  284.) 
Bromine  vapour  was  passed  over  silver  iodide  and  over  a  mixture 
of  iodide  and  bromide,  the  substances  being  kept  for  ten  minutes  in 
a  state  of  fusion. 

Through  a  tube,  bent  at  right  angles,  a  current  of  air  was  passed, 
previously  dried,  by  means  of  sulphuric  acid  and  calcium  chloride, 
into  bromine  contained  in  a  small  Hofmann's  flask. 

The  air,  saturated  with  bromine  vapours,  passes  thence  into  a 
horizontal  tube  of  very  infusible  gas,  containing  the  substance  to 
be  acted  upon.  At  its  opposite  end  this  tube  is  beut  down  at  right 
angles  and  somewhat  contracted,  and  passes  into  a  beaker  con- 
taining potash  or  soda.  The  part  of  the  tube  containing  the 
substance  is  strongly  heated  by  means  of  a  compound  Bunsen  burner 
of  four  jets.  In  this  manner  bromine  can  be  accurately  determined 
in  presence  of  iodine,  as  the  conversion  of  silver  iodide  into  bromide 
is  easy  and  complete. 

Silver  chloride,  previously  dried  in  the  air-bath  at  120%  was 


CHEMISTKT.  123 

treated  in  the  same  manner  with  vaponrs  of  bromine.  After  the 
action  had  been  continued  for  one  to  two  honrs,  it  was  found  that  all 
the  silver  chloride  had  been  converted  into  bromide. 

By  farther  experiments  it  was  proved  that  chlorine  and  bromine 
•can  be  expelled  from  their  silver-compounds  by  the  vapour  of  iodine, 
though  in  case  of  the  chloride  this  substitution  requires  from  six 
to  ten  hours.  Hence,  any  halogen,  if  applied  in  excess,  is  capable 
of  expelling  any  other  halogen  from  its  combination  with  silver. 

Separation  of  Cobalt  and  NickeL    J.  Clark.    (Chemical  News, 
xlviii.  262.)     The  solution  containing  the  two  metals  in  the  form 
of  chlorides,  nitrates,  or  sulphates,  is  mixed  with  a  moderate  excess 
of  phosphate  of  anmionia  (about  five  times  the  weight  of  the  com- 
bined    cobalt  and    nickel  is    sufficient),   and    for   every  part  of 
phosphate  of  ammonia  about  5  parts  of  ordinary  hydrochloric  acid 
are  added,  and  the  mixture  is  boiled  for  several  minutes  to  make 
sure  that  all  the  phosphoric  acid  is  in  the  state  of  ortho-phosphorio 
^id ;  the  beaker  or  other  vessel  is  then  removed  from  the  flame, 
and  while  still  nearly  boiling  ammonia  is  added  cautiously,  in  small 
quantities  at  a  time,  till  the  precipitate,  which  is  at  first  produced, 
le-dissolves.     The  solution  is  then  stirred  vigorously  for  about  a 
minute,  when  the  cobalt  will  separate  out  as  a  fine  purple  crystalline 
powder,  consisting  of   ammonio-phosphate  of  cobalt.     About   10 
drops  of  ammonia  are  then  added,  and  the  beaker  placed  for  a  few 
minntes  on  the  top  of  a  water-bath.     When  the  precipitate  has 
settled  it  is  thrown  upon  a  filter,  washed  with  cold  water,  dried, 
ignited,  and  weighed  as  pyrophosphate  of  cobalt,  Coo  P^  O7,  contain- 
ing 40*4  per  cent,  of  cobalt.     The  filtrate  from  the  cobalt  will  be 
more  or  less  of  a  clear  blue  colour,  the  intensity  depending  on  the 
quantity  of  nickel  present.     As  the  filtrate  usually  contains  a  small 
quantity  of  cobalt,  it  is  advisable  to  heat  it  at  100  C.  till  a  small 
qnantity  of  the  nickel  begins  to  come  down.     If  the  whole  of  the 
cobalt  has  been  thrown  down,  this  precipitate  will  be  green  in 
colonr,  but  if  there  was  any  cobalt  in  the  solution  it  will  be  more 
<^  less  red.     In  any  case,  it  is  filtered  off,  dissolved  in  hydrochloric 
Acid,  and  any  cobalt  which  it  may  contain  is  estimated  as  before, 
and  ike  filtrate,  which  contains  nickel,  is  added  to  the  other  nickel 
filtrate.     The  nickel  may  then  be  precipitated  by  saturating  the 
ammoniacal  solution  with  Hg  S,  filtering  off  the  sulphide  of  nickel, 
igniting,  then  dissolving  in  nitro-hydrochloric  acid,  precipitating 
^th  caustic  potash,  and  weighing  as  oxide. 

In  estimating  cobalt  and  nickel  in  ores,  the  author  prefers  to 
precipitate  these  metals  as  sulphides  in  an  acetic  acid  solution. 
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Great  care  requires  to  be  taken  to  eliminate  manganese,  as  that 
metal  interferes  T?ith  the  correct  estimation  of  the  cobalt.  The 
mixed  sulphides,  after  ignition,  are  weighed,  for  the  purpose  of 
ascertaining  approximately  the  quantity  of  cobalt  and  nickel. 
They  are  then  dissolved  in  nitro-hydrochloric  acid,  and  the  cobalt 
estimated  in  the  manner  already  described. 

The  ftualitatiye  and  ttuantitative  Separation  of  Bismuth  and 
Copper.  J.  Loewe.  (From  Zeitschr.  fiir  Analyt  Chem.  Chemical 
Neics,  xlviii.  296.)  Some  time  ago  the  author  published  the 
observation  that  the  oxides  of  bismuth  and  copper  in  solution  ar» 
precipitated  by  soda  or  potash  in  presence  of  glycerin,  but  are 
completely  re-dissolved  by  an  excess  of  the  precipitant.  In  this 
alkaline  solution  both  show  a  similar  behaviour  with  a  solution  of 
glucose  at  a  boiling  heat,  being  both  reduced :  the  copper  to  red 
cuprous  oxide,  and  the  bismuth  to  grey,  finely -divided  metal.  They 
differ,  however,  in  their  behaviour  with  glucose,  in  the  cold  or  at  a 
gentle  heat :  copper  in  the  course  of  several  hours  being  completely 
deposited  in  the  form  of  red  cuprous  oxide,  whilst  the  alkaline 
solution  of  bismuth  undergoes  no  change.  Not  until  after  the 
solution  has  stood  for  some  days  are  small  quantities  of  the  bismuth 
deposited  in  the  metallic  state.  This  reaction  may  be  very  con- 
veniently used  for  separating  copper  and  bismuth,  as  well 
quantitatively  as  qualitatively,  from  a  mixed  solution  in  nitric  acid, 
in  all  cases  when  the  bismuth  predominates. 

For  this  purpose  the  nitric  acid  solution,  not  too  acid  and  not  too 
concentrated,  is  placed  in  a  beaker  and  mixed  with  a  measured 
volume  of  soda-lye  until  the  oxides  are  precipitated  and  the  super- 
natant liquid  shows  an  alkaline  reaction.  During  this  process  the 
temperature  must  not  be  allowed  to  rise.  Then  double  the  volume 
of  the  lye  consumed  is  added,  and  pure,  syrupy  glycerin  is  then 
stirred  in  until  the  oxides  are  completely  re-dissolved  and  the  liquid 
becomes  clear.  This  deep  blue  solution  is  mixed  with  a  solution  of 
pure  glucose  (1  part  in  6  to  8  parts  of  water)  in  such  a  proportion 
that  the  sugar  may  amount  to  three  or  four  times  the  joint  weight 
of  the  metals.  The  beaker  is  then  covered  with  a  well- fitting  glass 
plate,  and  the  liquid  is  allowed  to  stand  eight  to  ten  hours  in  a  cool, 
dark  place.  The  blue  colour  is  then  found  to  have  given  place  to 
a  deep  yellow,  whilst  the  copper  is  deposited  at  the  bottom  of  the 
beaker  as  a  bright  red  oxide,  mostly  not  adhering  to  the  glass. 
The  yellow  liquid  is  poured  off,  without  stirring,  upon  a  filter  which 
has  been  dried  at  100°,  and  weighed.  The  cuprous  oxide  is  washed 
by  decantation,  first  with  water  containing  a  little  glyoerio,  and 
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Boda-lje,  collected  npon  the  filter,  and  then  well  washed  with 
distilled  water.  After  the  last  portions  of  washing-water,  which 
should  be  free  from  alkaline  reaction,  are  ran  off,  the  filter  is 
cantiously  lifted  out  of  the  funnel,  laid  upon  good  absorbent  paper, 
and  then  dried  at  100^  in  the  air-bath.  The  increase  of  weight  of 
the  filter  gives  the  quantity  of  red  oxide,  100  parts  of  which  repre- 
sent 88'8  parts  of  metallic  copper. 

YHiere  greater  accuracy  is  required,  the  red  oxide  obtained  after 
weighing  is  converted  into  oxide  in  the  ordinary  manner  after 
incineration  of  the  filter,  etc.,  and  the  copper  is  determined  in  its 
solution  by  any  ordinary  method. 

The  alkaline  filtrate,  containing  all  the  bismuth,  is  placed  in  a 
flound,  well-glazed  porcelain  capsule,  heated  to  a  boil  over  a  free 
flame,  stirring  gently,  kept  at  this  temperature  for  a  short  time, 
removed  from  the  source  of  heat,  and  the  brownish  liquid  is  allowed 
to  cool  and  settle.  It  is  then  filtered  through  a  filter  which  has  been 
dried  at  100^  and  weighed.  The  metallic  bismuth  is  first  washed  by 
decantation  with  water  containing  soda,  collected  on  the  filter,  and 
further  washed,  first  with  cold  and  then  with  hot  water.  The 
drying  is  effected  as  in  the  case  of  the  cuprous  oxide,  and  the 
increase  of  weight  of  the  filter  gives  the  quantity  of  the  bismuth. 

The  glaze  of  the  porcelain  capsule  must  be  of  the  best  quality, 
lest  any  particles  of  metal  may  be  deposited  upon  it  and  prove  hard 
to  remove.  The  metal  is  also  reduced  in  the  water-bath,  but  less 
rapidly  than  over  the  naked  flame. 

The  finely  divided  metallic  bismuth  must  be  washed  and  dried  as 
rapidly  as  possible,  so  as  not  to  remain  too  long  in  contact.  The 
filter  must  be  of  the  best  paper,  as  the  fine  metallic  particles  may 
otherwise  easily  pass  through. 

If  the  weight  of  the  bismuth  is  decidedly  greater  than  that  of  the 
copper,  this  process  yields  very  satisfactory  results.  The  author 
purposes  to  make  further  investigations  on  the  converse  case. 

Tests  for  the  Purity  of  Bismuth  Subnitrate.  H.  Hager. 
(Dru^.  Circular  and  Chem.  Gazette.)  The  author  publishes  the 
following  directions  in  the  Pharmaceutische  OerUralhaUe  : — 

The  preparation  should  dissolve  completely  to  a  clear  solution  in 
nitric  acid  of  1*185  sp.  gr.  The  subarseniate  of  bismuth  also  forms 
A  dear  solution  with  pure  nitric  acid  of  this  strength,  but  not  when 
the  acid  is  saturated  with  subnitrate  of  bismuth.  It  requires  eight 
parts  of  this  acid  to  form  a  clear  solution  of  one  part  of  subnitrate 
of  bismuth  in  fifteen  minutes.  If  0*5  gram  of  the  subnitrate  is 
treated  with  4  grams  of  nitric  acid,  and  does  not  dissolve  in  half  an 
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hoar  with  occasional  shaking,  but  is  either  turbid  or  exhibits  a- 
slight  opalescence  when  viewed  from  above,  it  contains  arsenic ;  a 
considerable  quantity  in  the  former  case,  in  the  latter  case  bat  little. 
All  commercial  samples  tested  were  contaminated  with  arsenic. 

The  optical  test  for  arsenic  acid  is  easy,  and  can  be  made  even  by 
those  who  are  not  chemists.  It  depends  on  the  fact  that  arseniate 
of  ammonia  is  not  decomposed  by  heat  into  its  two  components,  bat 
rather  undergoes  an  elementary  decomposition,  taming  brown. 
The  test  is  made  as  follows,  and  at  the  same  time  it  may  be  tested 
for  alkalies.  About  three  or  four  grams  of  caustic  ammonia  are 
poured  upon  a  gram  of  subnitrate  ,'of  bismuth,  and  warmed  to 
.30-40''  C.  (86-104°  F.),  and  shaken,  then  filtered  while  warm. 
Arseniate  of  ammonia  dissolves  with  difficulty  in  cold  ammonia^ 
but  easily  in  warm.  One  or  two  drops  of  the  filtrate  are  placed  on 
a  thin  watch  glass,  and  heated  by  moving  it  to  and  fro  over  the 
chimney  of  a  kerosene  lamp,  as  long  as  vapours  are  noticed,  that  is, 
until  all  the  nitrate  of  ammonia  has  been  driven  ofi^,  and  a  few 
minutes  longer.  On  examining  the  residue  with  transmitted  light, 
if  arseniate  is  present  a  brownish  colour  will  be  observed,  which 
becomes  dark  brown  on  the  edges  of  the  spot.  Under  the  micro- 
scope dark  grey  or  brown  masses  may  or  may  not  be  seen  here  and 
there.  If  not,  it  must  be  heated  still  more.  The  colour  of  the 
spot  as  seen  with  the  naked  eye  is  sufficient.  If  potash  or  soda 
were  present,  the  spot  will  not  disappear  on  heating  strongly. 
This  experiment  is  entertaining  and  instructive,  for  remote  traces 
of  arseniate  can  be  easily  recognised  in  this  way. 

The  test  for  alumina  and  other  earths  can  be  made  in  a  similar 
manner  by  pouring  1|  gram  of  dilute  acetic  acid  upon  a  gram  of 
the  bismuth  preparation,  warming,  and  when  cold  adding  5  c.c.  of 
caustic  ammonia  with  2  c.c.  of  water,  shaking  for  three  minutes,, 
filtering,  evaporating  the  filtrate,  and  neutralising  with  carbonate 
of  soda.     If  it  remains  turbid,  earthy  salts  were  present. 

A  New  Test  for  Lead.  A.  W.  Blyth.  (Analyst,  1884,  41.) 
A  solution  of  cochineal  is  prepared  by  boiling  the  ordinary  com- 
mercial cochineal  in  water,  filtering,  and  then  adding  sufficient 
strong  alcohol  to  ensure  its  preservation  from  mould.  A  few  drops 
of  this  solution  added  to  a  colourless  neutral  or  alkaline  solution 
containing  dissolved  lead,  strikes  a  deep  mauve-blue  to  a  red  with 
a  faint  blue  tinge,  according  to  the  amount  of  lead  present.  The 
test  will  distinctly  indicate  a  tenth  of  a  grain  of  lead  per  gallon  in 
ordinary  drinking  water,  and  by  comparison  with  a  solution  free 
from  lead,  much  smaller  quantities  are  indicated. 
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In  searching  for  traces  of  lead  in  water,  it  is  conTenient  to  take 

two  porcelain  dishes :  into  the  one  place  100  c.c.  of  the  water  to  be 

examined ;  and  into  the  other  a  solution  of  carbonate  of  lime  in  car- 

bonic  acid  water,  known  to  be  lead  free,  and  approximativelj  of  the 

same  hardness  as  the  water  to  be  examined  ;  then  add  to  each  an- 

eqaal  bulk  of  the  colouring  matter  in  quantity  sufficient  to  distinctly 

tbge  the  water.    The  colours  may  now  be  compared,  the  slightest 

blue  tint  will  be  either  due  to  lead  or  copper ;  for  copper  in  very 

dilute  solutions  gives  a  similar  tint,  but  in  solutions  of  1  to  1,000, 

or  stronger,  the  hue  is  so  different  as  to  differentiate  the  two  metals. 

The  method  is  within  certain  limits  applicable  for  qoantitative 

purposes  on  the  usual  colorimetric  principles.     As  a  qualitative  test,. 

it  is  superior  to  sulphuretted  hydrogen,  and  more  convenient. 

Titration  of  Zinc  by  means  of  Sodium  Sulphide.  M.  Schroeder. 
{ZdUchr,  fur  Analyt.  Oheni.,  1883,  Part  4.)  The  author  recom- 
mends thallium  paper  as  an  indicator  in  place  of  lead  or  cobalt 
paper.  To  prepare  this  paper,  1  gram  thallium  is  dissolved  in  nitric 
acid,  the  excess  of  acid  is  expelled  in  the  water-bath,  and  the 
residae  is  dissolved  in  500  c.c.  water.  Filter-paper  is  soaked  in 
this  sol utaon.  The  spots  produced  by  sodium  sulphide  are  brown, 
and  are  very  easily  perceptible.  The  following  three  conditions 
must  be  kept  in  mind.  In  the  zinc  solution  there  should  be  a  large 
and  approximately  equal  proportion  of  ammonium  chloride,  a 
slight  but  also  approximately  equal  excess  of  free  ammonia,  and  the 
zinc  solution  of  known  value  used  for  standardising  must  have  the 
same  proportion  of  sal-ammoniac  and  ammonia  as  the  liquid  to  be 
analysed. 

Estimation  of  Zinc.  L.  Schneider.  (ZeitscJir.filr  Analyt.  Chem., 
1883,  Part  4  ;  Chemical  NewSy  xlix.  202.)  Zinc  sulphate  in  aqueous 
solution  containing  not  less  than  1  gram  zinc  in  ^  litre  water  is  almost 
entirely  precipitated  by  sulphuretted  hydrogen.  The  quantity  re- 
niaining  in  solution  is  about  2  mg.  zinc  per  litre.  At  1*7  gram  zinc 
per  \  litre  the  precipitation  is  incomplete.  In  presence  of  free  sul- 
pburic  acid  the  precipitation  of  zinc  by  sulphuretted  hydrogen  is 
perfect  only  when  the  proportion  of  hydrated  acid  does  not  exceed  1 
cc.  per  litre.  Under  the  above-mentioned  conditions  as  to  concen- 
tration and  acidity,  zinc  may  be  separated  by  means  of  sulphuretted 
bjdrogen  from  iron,  manganese,  nickel,  and  cobalt.  From  very 
dilate  hydrochloric  and  nitric  solutions,  zinc  may  also  be  completely 
precipitated  by  means  of  sulphuretted  hydrogen.  In  accordance 
with  these  facts  the  author  determines  zinc  in  its  ores  as  fol- 
lews:  1  gram  of  the  dry  ore  is  placed  in  a  long-necked  flask  with 
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10  C.C.  snlphnric  acid,  and  according  as  it  is  calamine  or  blende 
-with  1  or  2  c.c.  nitric  acid,  until  white  vapours  of  sulphuric  acid 
escape.  When  cold,  the  flask  is  placed  in  a  sloping  position,  and 
70  c.c.  water  are  cautiously  added.  Boasted  ores,  and  all  such  as 
are  not  soluble  in  nitro-sulphuric  acid,  aro  first  dissolved  in  hydro- 
chloric acid,  and  then  evaporated  with  sulphuric  acid.  Into  the  hot 
dilute  solution  is  passed  sulphuretted  hydrogen  without  previous 
filtration,  and  thus  copper,  arsenic,  and  antimony,  free  from  zinc, 
are  precipitated.  After  the  gas  has  been  passed  in  for  fifteen  minutes 
the  solution  is  heated  to  a  boil,  until  the  excess  of  sulphuretted 
hydrogen  is  expelled.  The  precipitate,  consisting  of  the  sulphides 
of  the  above-mentioned  metals,  with  lead  sulphate  and  insoluble 
ganguestone,  is  collected  upon  a  filter  and  washed  with  sulphuretted 
hydrogen  water.  The  filtrate,  which  amounts  to  about  200  c.c,  is 
mixed,  while  hot,  with  ammonia  to  incipient  turbidity.  The  pre- 
cipitate is  redissolved  with  a  few  drops  of  sulphuric  acid,  and  after 
the  solution  has  been  diluted  with  water  to  500  to  600  c.c,  the  zinc 
is  precipitated  by  means  of  sulphuretted  hydrogen. 

Determination  of  Iron  in  Ores  by  means  of  Permanganate  in 
Hydrochloric  Acid  Solutions.  J.  KrutwigandA.  Cocheteux. 
{Ber,  der  deutsch.  chem.  Ges.)  The  authors  confirm  Zimmermann's 
observation  respecting  the  value  of  manganese  sulphate  for  counter- 
acting the  injurious  influence  of  hydrochloric  acid  in  this  titration. 
They  also  recommend  the  use  of  but  the  needful  amount  of  hydro- 
<;hloric  acid,  the  subsequent  addition  of  sulphuric  acid  amounting 
to  twice  as  much  as  the  hydrochloric,  the  dilution  of  this  solution 
with  water  to  not  less  than  300  c.c,  and  the  application  of  a  very 
weak  permanganate  solution. 

Note  on  the  Estimation  of  Iron  by  Fotassimn  Bichromate* 
Dr.  E.  B.  Schmidt.  (From  a  paper  read  before  the  Chemical 
Society,  November  15,  1883.)  The  author  states  that  zinc  should 
not  be  used  to  reduce  the  iron,  as  it  interferes  with  the  end 
reaction  with  potassium  fcrricyanide.  He  prefers  Kessler*s  method 
of  reduction  with  stannous  chloride.  He  considers  the  reduction 
with  sulphite  of  sodium  tedious. 

The  Determination  of  Chromium  Sesquiozide.  M.  H.  Ban- 
^ig'^y-  (Chemical  News,  1.  18.  From  JBuZZ.  de  la  8oc.  Chiin,)  The 
tendency  of  chromium  sesquioxide  to  combine  with  other  bases  has 
caused  the  separation  of  chromium  in  this  state  to  be  abandoned 
whenever  the  liquid  contains  any  bases  other  than  the  alkalies 
properly  so-called.  Hence  chromium  sesquioxide  is  now  separated 
by  being  converted  into  chromic  acid.     The  methods  employed  for 
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this  pnrpose  are  fusion  with  alkalies,  alone  or  mixed  with  saltpetre, 
or  the  action  of  chlorine  or  bromine  upon  the  mixture  of  oxides, 
suspended  in  an  alkaline  lye.  Rejnoso's  permanganate  method 
has  been  abandoned  on  account  of  its  serious  inconveniences. 

Storer,  in  1859,  proposed  the  use  of  the  following  oxidizing 
mixture : — Chromic  oxide,  or  its  salt,  whether  in  the  state  of  powder 
or  of  solution,  is  quickly  oxidized  at  a  gentle  heat  in  presence  of 
nitic  acid,  into  which  potassium  chlorate  is  projected.  The  con- 
Tersion  into  chromic  acid  is  rapid  and  complete. 

This  method  is  absolutely  general.  Not  only  is  ignited  chromic 
acid  converted  almost  instantaneously  into  soluble  chromic  acid, 
but  even  chrome-iron  is  attacked,  and  that  so  thoroaghly  that  the 
residue,  when  tested  by  fusion  with  sodium  carbonate  and  saltpetre, 
is  found  absolutely  free  from  chromium. 

When  the  chromium  is  once  transformed  into  chromic  acid,  its 
separation  from  the  other  oxides  falls  under  the  general  case  of  the 
separation  of  acids  and  bases.  When  Storer*s  method  has  been 
used,  the  presence  of  oxy-derivatives  of  chlorine  prevents  this 
operation  from  being  effected  by  ammonia  or  its  carbonate,  unless 
tbe  chlorous  acid  has  first  been  expelled  by  heat,  which  under 
certain  circumstances  is  a  tedious  process. 

As  examples,  the  author  gives  the  separation  of  chromium  from 
ftlomina  and  from  iron.  In  a  concentrated  solution  of  chromium 
sulphate  and  aluminium  sulphate,  he  transformed  the  chromium  into 
chromic  acid.  This  process  is  unattended  with  danger  when  con- 
ducted in  an  open  vessel,  simply  covered  with  an  inverted  funnel 
to  prevent  loss  by  spirting.  The  strength  of  the  acid  is  of  little 
importance  in  case  of  soluble  compounds,  and  the  heat  should  not 
exceed  100.° 

When  the  liquid  is  cold,  the  alumina  is  thrown  down  by  a  very 
slight  excess  of  sodium  bicarbonate.  After  standing  for  an  hour 
or  two  it-  is  filtered  and  washed  with  water,  very  slightly  charged 
^th  bicarbonate.  The  alumina,  which  is  at  first  tinted  yellow,  is 
npidly  decolorized ;  it  is  then  partially  dried,  and  the  filter  sup- 
ported by  the  funnel  is  kept  at  the  surface  of  a  large  volume  of 
^i^ter,  to  remove  the  last  traces  of  alkali.  The  precipitate  is  then 
^ed  and  incinerated  as  usual. 

The  chromium  is  then  easily  separated  as  sesquioxide  by  saturating 
the  bicarbonate  with  sulphuric  acid,  adding  ammonia,  and  treating 
^th  a  current  of  sulphuretted  hydrogen.  The  reduction  is  easily 
^d  completely  effected  by  raising  the  mixture  to  a  boil,  when  it  is 
loerely  necessary  to  filter  and  wash  the  chromic  hydrate.     To  re- 
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move  alkalies  and  alkaline  salts,  the  precipitate  is  dissolved  in 
hydrochloric  acid  and  precipitated  by  ammonia  whilst  hot. 

The  separation  of  chromium  from  iron  (ferricam)  is  condacted 
on  the  same  principles. 

If  chrominm  is  precipitated  as  mercarons  chromate  (Rose's 
method),  the  presence  of  ammoniacal  salts  mast  be  avoided. 

Note  on  Logwood  as  a  Test  for  Metals.  A.  W.  Weddell. 
{Pharm.  Jouru,,  3rd  series,  xiv.  717.)  When  logwood  is  digested 
with  alcohol,  an  extract  of  a  rich  yellow  colour  results,  and  this 
colonr  is  not  changed  on  dilution  with  a  pure,  freshly  distilled  water. 
When  added  to  ordinary  samples  of  water,  which  contain  calcium 
carbonate  in  solution,  the  yellow  colour  is  changed  to  a  beautiful 
rose  red,  or  if  a  metal  such  as  lead,  copper,  or  iron  be  present,  it  is 
changed  to  blue. 

These  changes  are  accouuted  for  in  the  followiug  manner: — 
Hasmatoxylin,  the  ordinary  colouring  matter  of  logwood,  is  oon- 
yerted  by  oxygen,  especially  in  the  presence  of  alkalies,  into  an 
oxidized  product  known  as  hasmatein,  which  gives  a  blue  precipi- 
tate with  iron,  lead,  copper,  and  many  other  metals ;  or  if  the 
solution  be  extremely  dilute,  a  blue  coloration  only.  This  reaction 
is  so  delicate  that  1  part  of  lead  in  100,000  parts  of  water  is  easily 
detected,  and  with  care  1  part  in  200,000. 

On  the  strength  of  these  well-known  reactions  the  author  recom- 
mends the  use  of  logwood  as  a  delicate  general  test  for  the  detec- 
tion of  metallic  impurities  in  potable  water  as  well  as  in  soda-water 
and  lemonade. 

Use  of  Boric  Acid  and  HsBmatoxylin  in  Alkalimetry.  A. 
Guyard.  (Moniteur  Scientifiquej  December,  1883.)  The  author 
proposes  to  employ  the  boric  acid  in  place  of  the  sulphuric  acid  as  a 
standard  easily  procured  in  a  state  of  purity,  and  by  which  it  is  easy 
to  prepare  a  truly  normal  sulphuric  acid.  As  indicator,  he  proposes 
hsematoxylin.  It  must  be  dissolved  in  distilled  water  immediately 
before  being  wanted.  The  solution  thus  obtained  may  serve  for  a 
day,  but  not  longer.  With  this  indicator  the  distinction  between 
strong  and  weak  acids  disappears,  boric  acid  producing  as  decided 
a  change  of  colour  as  sulphuric  acid.  A  few  drops  of  a  weak 
solution  of  hsematoxylin  give,  with  any  acid  liquid  whatever,  a 
bright  yellow  colour  perfectly  distinct.  Alkalies  turn  the  colonr 
to  a  distinct  and  relatively  permanent  purple.  Haamatoxylin  is 
also,  according  to  the  author,  one  of  the  most  delicate  regents  for 
ammonia,  and  may  perhaps  even  prove  more  valuable  than  Nessler's 
reagent.     If  traces   of   ammonia  exist   in  a  liquid,   then,  at  the 
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moment  of  the  sataration  of  an  acid  by  an  alkali,  the  yellow  tint 
of  the  hflamatozylin  is  tamed  to  a  delicate  violet  by  the  formation 
of  hsematein.  The  author  considers  that  this  reaction  will  be  of 
especial  valae  in  the  alkalimetric  determination  of  nitrogen. 

The  Alkaline  Beaction  of  Glass  as  a  Source  of  Error  in  Analysis. 
U.    Kreusler  and   0.  Henzold.     (Ber.  der  deutsch.  cliem.  Ges.y 
xvii.    34. ;    Joum.    Chem.    Soc,    1884,    776.)      Whilst    repeating 
Kjeldahl's  experiments  on  the  formation  of  ammonia  by  the  action 
of  salphnric  acid  and  potassium  permanganate   on  organic  com- 
pounds,   the  authors  made    comparative  experiments    with  pure 
ammonium  salts,  with  the  result  that  too  high  a   percentage   of 
ammonia  was  found.     The  same  result  was  observed  in  blank  ex- 
periments when  no  ammonia  was  present,  the  average  alkalinity 
(estimated  as  ammonia)  from  three  experiments  being  equal  to  2'13 
milligprams  of  nitrogen.     The   authors  have  traced  this  source  of 
«rror  to  the  decomposition  of  the  glass  employed  in  the  experi- 
ments ;  they  have  also  compared  different  sorts  of  glass,  namely : 
(1)  readily  fusible  Thuringian  glass ;  (2)  less  fusible  Thuringian 
glass ;  (3)  combustion  tubing  of  very  refractory  Bohemian  glass, 
and  (4)  more  readily  fusible  Bohemian  glass.     Of  these,  the  first 
is  far  the  most  readily  attacked  by  water,  the  third  being  the  least 
attacked,  and  yielding  results  which  require  no  correction.     The 
fourth  is  nearly  as  good  as  the  third,  whilst  the  second  is  more 
readily  acted  on.      The  alkaline  reaction  of   glass  may  be  easily 
shown  by  boiling  red  litmus  tincture  in  a  test-tube,  and  by  other 
such  simple  experiments. 

A  Method  for  the  Qnantitative  Separation  of  Potash  and  Soda  from 
Yarric  (hdde,  Alumina,  Lime,  and  Magnesia  in  Silicates.  W.  K  n  o  p. 
iCkemical  News^  xlviii.  110.  From  Zeitsckr.  fiir  Analyt,  Chem,) 
The  process  is  carried  out  as  follows  : — The  weighed  substance  is 
mixed  in  a  platinum  crucible  with  a  few  c.c.  of  water,  and  in  case 
of  need  with  a  corresponding  quantity  of  silica.  A  sufficiency  of 
hydroflnorio  acid  is  then  added,  and  all  the  liquid  is  evaporated 
away.  The  dry  residue  is  covered  with  2  to  3  c.c.  of  fuming  hydro- 
chloric acid,  upon  which  it  is  readily  detached  from  the  crucible. 
It  is  washed  into  a  beaker  by  means  of  an  alcohol  washing-bottle, 
QfiDg  25  or  at  most  50  c.c.  of  absolute  alcohol  for  washing  out  the 
-crucible ;  the  acid  liquid  is  allowed  to  act  for  some  time  upon  the 
precipitate.  100  c.c.  of  ether  are  then  added,  and  the  whole  is 
allowed  to  stand  for  twelve  hours. 

The  ethereal  liquid  is  poured  off  from  the  precipitate,  and  the 
^lUine  silico-flnorides  are  brought  upon  a  filter  by  means  of  an 
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alcohol  washing-bottle.  Tho  use  of  a  feather  is  admissible  only  at 
the  beginoiDg ;  a  glass  rod  is  objectionable  because  it  makes  the 
precipitate  adhere  again  to  the  inside  of  the  glass.  The  precipitate 
may  be  transferred  easily  if  the  beaker  is  held  in  a  sloping  position 
over  the  fitter,  and  a  few  c.c.  of  alcohol  are  ejected  behind  the 
precipitate  so  as  to  wash  it  into  the  filter. 

The  filter  is  then  washed  slightly  with  alcohol,  so  as  to  remove 
the  ether ;  it  is  then  dried,  the  precipitate  removed,  the  paper  18 
bnrnt  completely  in  a  platinum  capsule ;  the  precipitate  is  added 
to  the  ash,  mixed  with  concentrated  sulphuric  acid,  allowed  to 
stand  for  some  time  until  the  silico-fiuoric  gas  has  mostly  escaped, 
and  then  ignited  so  long  and  at  so  low  a  temperature  that  the 
alkalies  may  remain  behind  as  acid  sulphates  and  be  unable  to 
react  upon  the  silica  liberated. 

The  residue  in  the  capsule  is  drenched  with  10  to  20  c.c.  of  ammo* 
nia,  and  evaporated  to  dryness,  or  at  least  to  a  paste-like  con- 
dition. The  mass  takes  again  an  acid  condition  by  the  loss  of 
ammonia,  and  strong  ammonia  is  therefore  added,  drop  by  drop, 
until  the  reaction  is  again  alkaline.  The  mixture  is  then  allowed 
to  stand  for  an  hour  to  allow  of  the  complete  separation  of  the- 
ferric  oxide  and  the  alumina.  Upon  the  pasty  mass  is  then  poured 
about  20  c.c.  of  a  solution  of  ammonium  monocarbonate  (prepared 
by  mixing  180  c.c.  of  ammonia,  sp.  gr.  0*92,  with  230  grama  of 
ammonium  sesqui-carbonate,  and  water  enough  to  make  up  one 
litre),  and  allowed  to  stand  for  twelve  hours  in  the  covered 
platinum  capsule. 

The  quantities  of  ferric  oxide,  alumina,  lime,  and  magnesia  thua 
separated  are  so  small  that  the  entire  precipitate  may  be  collected 
upon  a  very  small  filter.  It  is  washed  with  the  smallest  possible 
quantity  of  the  above-mentioned  ammonium  carbonate. 

The  filtrate  is  now  exposed  first  for  some  time  to  a  very  gentle  heat^ 
a  quantity  of  ammonium  bitartrate  corresponding  to  the  ammonium 
sulphate  present  in  the  solution  is  added,  the  liquid  is  evaporated 
to  dryness,  and  the  residue  is  heated  for  some  time  in  the  air-bath 
to  a  temperature  above  100.^  The  object  of  adding  ammonium 
bitartrate  is  to  prevent  spirting  during  the  ignition  of  the  am- 
monium sulphate.  The  residue  is  ignited  till  perfectly  white,  and 
weighed.  It  is  then  re-dissolved  in  hot  water,  mixed  with  2  to  S 
drops  of  the  solution  of  ammonium  mono-carbonate,  and  set  aside 
to  see  if  any  further  deposit  of  iron  oxide  and  alumina  takes  place. 

If  this  is  the  case,  the  liquid  is  again  evaporated  to  dryness. 
These  supplemental  deposits  generally  attach  themselves  so  firmly 
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to  the  platinam  that  a  clear  solution  is  ohtained  oa  drenching  the 
residue  with  10  to  20  c.c.  of  boiling  water.  This  solution  is  de- 
<;anted  into  a  second  platinum  capsule,  in  which  the  solution  is 
^yaporated  to  dryness,  and  the  capsule  is  again  strongly  ignited 
and  weighed.  It  is  recommended  to  add  a  few  drops  of  sulphuric 
acid  during  this  second  evaporation. 

Detection  of  Carbon  Bisulphide.    D .  Y  i  t  al  i .     (Joum.  de  Pharm. 

et  de  Chim.y  November,  1883.)     The  author  fills  a  gasometer  with 

pure  hydrogen,  which  he  allows  to  traverse  a  series  of  U- tubes  filled 

with  fragments  of  glass  or  of  pumice  steeped  in  lead  nitrate,  silver 

nitrate,  and  caustic  potash.     For  the  same  purpose  fragments  of 

pnmice  steeped  in  sulphuric  acid  and  potassium  permanganate  may 

be  used.      The  liquid  in  which  carbon  bisulphide  is  to  be  detected 

is  introduced  into  a  three-necked  bottle  connected  to  a  second  bottle 

containing  tartar  emetic.     A  current  of  pure  hydrogen  is  made  to 

pass  into  the  former,  and  then  into  the  latter.     The  hydrogen  is 

then  conducted  into  a  chloride  of  calcium  tube,  after  which  it  may 

be  treated  with  reagents,  or  the  products  of  its  combustion  may  be 

examined.     A  portion  of  the  gas  is  passed  into  a  few  c.c.  of  an 

alcoholic  solution  of  caustic  potash,  to  which  are  afterwards  added 

a  very  small  quantity  of  neutral  ammonium  molybdate  and  a  small 

excess  of  dilute  sulphuric  acid.     If  the  liquid  contains  traces  of 

<!arbon  bisulphide,  it  takes  a  rose  colour,  which  then  passes  into 

a  vinous  red.     Another  portion  of  the  gas  is  passed  into  a  small 

volume  of  an  alcoholic  solution  of  lead  acetate,  to  which  a  few 

^ps  of  caustic  potash  are  added,  and  the  mixture  is  heated  to  a 

boil    If  the  mixture  contains  carbon  bisulphide,  lead  sulphide  is 

produced.     If  the  quantity  of  carbon  bisulphide  is  large,  it  becomes 

sensible  by  the  smell.     The  fiame  has  a  blue  centre,  and  gives  off 

the  odour    of  burnt  sulphur.      It  decolorises   blue  starch-paper, 

bines  starch-paper  charged  with  iodic  acid,  and  produces  a  yellow 

Bpot  upon  porcelain,  which,  if  treated  with   caustic  potash  and 

^n  with  sodium   nitroprusside   or  lead  acetate,   gives   the   re- 

^tions  characteristic  of  the  presence  of  sulphur.      If  a  plate  of 

Bilver  is  used  instead  of  porcelain,  there  appears  a  black  spot  of 

silver  salphide.     If  solutions  of  caustic  potash,  of  lead  acetate, 

<^mium  sulphate,  antimony  chloride,  or  arsenious  acid  are  dropped 

^pon  a  porcelain  plate,  and  the  fiame   is  allowed  to   spread  over 

^ese  points  of  the  plate,  the  characteristic  colours  of  the  metallic 

B^phides  appear.     If  carbon  bisulphide  is  mixed  in  more  or  less 

<^Q8iderable  quantities  with  solid  matters,  these  should  be  distilled 

along  with  water  acidulated  with  sulphuric  acid,  and  the  distillate 
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further  examined  as  above.  If  it  is  required  to  detect  carboD 
bisulphide  in  coal-gas,  the  gasometer  is  filled  with  this  gas,  and 
the  process  is  conducted  as  described. 

Detection  of  Chlorine,  Bromine,  and  Iodine.  F.  Jones.  {Ghemi' 
cal  Neu'8,  xlviii.  296.)  The  process  is  carried  on  in  the  following- 
way:  Place  a  small  quantity  of  the  mixture  to  be  tested  in  a 
good  sized  test-tube,  add  a  few  pieces  of  manganese  dioxide,  and 
then  a  little  water.  Add  now  one  drop  only  of  dilute  sulphuria 
acid  (one  part  acid  to  ten  of  water)  ;  a  brown  tinge  indicate  the 
presence  of  iodine.  Boil  the  mixture,  and  confirm  the  presence  of 
iodine  by  the  yiolet  vapours  in  the  upper  part  of  the  tube.  Con- 
tinue the  boiling  till  these  vapours  cease  to  appear,  then  add 
another  drop  of  sulphunc  acid,  and  boil  again  till  they  cease.  If 
necessary,  repeat  this  addition  of  acid  and  boiling  until  violet 
vapours  have  entirely  ceased.  Ijlow  add  about  two  cubic  centi* 
metres  of  the  dilute  acid,  and  boil  again ;  brown  vapours  indicate 
bromine.  Continue  the  boiling  until  the  vapours  no  longer  smell 
of  bromine,  then  add  one  cubic  centimetre  of  dilute  acid  and  boil 
again.  When  the  vapours  no  longer  smell  of  bromine  allow  the 
residue  to  cool  completely ;  add  an  equal  bulk  of  strong  sulphuric 
acid,  and  warm ;  a  green  gas  bleaching  a  piece  of  moist  red  blotting- 
paper  at  the  mouth  of  the  tube  indicates  chlorine. 

Occasionally  some  bromine  comes  off  on  addition  of  the  strong 
acid,  but  if  so  it  is  soon  got  rid  of,  and  is  succeeded  by  the  chlorine, 
which  is  chiefly  evolved  on  warming  the  mixture.  As,  moreover, 
moist  red  blottiug-paper  is  far  more  quickly  acted  on  by  chlorine 
than  by  bromine,  there  can  be  no  difficulty  in  distinguishing  between 
the  two  elements. 

The  Estimation  of  Chlorine,  Bromine,  and  Iodine  in  Presence  of 
One  Another.  F.  Maxwell-Lyte.  (Chemical  News,  xlix.  3.)  The 
author  refers  to  a  paper  by  P.  Julius  on  the  action  of  bromine  and 
iodine  on  chloride,  bromide,  and  iodide  of  silver,  and  in  connection 
with  this  subject  suggests  the  following  analytical  method  of 
separation : — 

The  haloids  having  been  precipitated  together  with  silver,  the- 
precipitate  is  to  be  collected,  dried,  and  weighed. 

It  is  now  dissolved  in  about  thirty  or  forty  times  its  weight  of 
water  by  the  addition  of  the  least  possible  quantity  of  cyanide  of 
potassium.  A  quantity  of  pure  bromide  of  potassium  is  now  added,. 
which  need  not  be  above  the  weight  of  the  precipitate.  The  cyanide 
is  now  decomposed  by  the  addition  of  an  excess  of  dilute  sulphuric 
acid. 
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The  precipitate,  in  which  any  silver  chloride  has  hecome  by  this 
means  converted  into  silver  bromide,  is  now  collected  on  a  filter, 
dried,  and  weighed. 

It  is  once  more  dissolved  by  the  least  possible  quantity  of  potas- 
siom  cyanide,  and  the  same  quantity  of  water,  and  to  this  is  now 
added  one  and  a  quarter  times  the  original  weight  of  the  precipitate 
of  potassium  iodide. 

The  cyanide  is  now  again  decomposed  by  dilute  sulphuric  acid, 
and  the  precipitate  once  more  collected  on  a  filter,  dried,  and 
weighed. 

In  this  last  precipitate  all  the  silver  is  converted  into  iodide, 
excepting  such  as  was  iodide  already.  In  the  second  experiment 
all  became  bromide,  excepting  such  as  was  bromide  or  iodide 
already. 

From  the  weights  then  obtained  from  the  first,  second,  and  third 
weighings,  the  chlorine,  bromine,  and  iodine  may  easily  be  calculated. 
Determuiation  of  Iodine  in  a  Mixture  of  Iodides,  Bromides,  and 
Chlorides.  A.  Cavazzi.  (fihemiker  Zeitung.  From  Chemical  News, 
xlix.  14.)  From  a  mixture  of  chlorides  and  iodides  the  iodine  can 
be  isolated  by  a  boiling  solution  of  neutral  ferric  chloride,  but  if 
bromides  are  present  bromine  also  is  libemted.  In  order  to  remove 
tbe  iodine  alone  from  a  mixture  of  the  three  kinds  of  haloid  com- 
pounds, the  author  uses  ferric  sulphate  instead  of  the  corresponding 
chloride.  It  must  be  previously  heated  almost  to  redness  in  order 
to  make  it  perfectly  free  from  acid.  As  the  calcined  salt  dissolves 
^ith  diflGiculty  in  water,  a  little  ferrous  sulphate  is  added,  which 
iocreases  the  solubility  and  renders  the  solution  permanent.  Two 
giams  of  ferric  sulphate,  in  presence  of  01  to  02  gram  of  ferrous 
sulphate,  dissolve  readily  in  25  c.c.  of  boiling  water.  If  a  mixture 
of  chloride,  bromide,  and  iodide  is  boiled  with  this  solution,  the 
iodine  alone  is  separated  out.  The  author  absorbs  the  iodine  in 
potash,  reduces  iodate  to  iodide  by  means  of  hydrogen,  which  is 
evolved  in  the  alkaline  solution  by  aluminium,  and  precipitates  the 
iodine  with  silver  nitrate. 

Direct  Determination  of  Chlorine  in  Presence  of  Bromine,  and  of 
Bromine  in  Presence  of  Iodine.  G.  Vortmann.  {Chemical  News, 
xlix.  110.)  The  author  some  time  back  made  known  a  method  for 
the  detection  and  determination  of  chlorine  in  presence  of  bromine 
And  iodine,  based  on  the  various  behaviour  of  the  three  halogens 
with  manganese  and  lead  peroxide  in  presence  of  acetic  acid  (see 
Year-Book  of  Pharmacy,  1883,  p.  44) .  On  boiling  with  lead  per- 
oxide and  acetic  acid,  the  chlorides  remain  unaffected ;  whilst  the 
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bromides  and  iodides  are  completely  decomposed,  with  liberation  of 
bromine  and  iodine.  Manganese  peroxide,  in  presence  of  acetic 
acid,  is  said  to  act  only  npon  the  iodides. 

C.  L.  Miiller  and  Ot.  Elircher  have  submitted  this  method  to  in- 
vestigation. As  regards  the  action  of  lead  peroxide  and  acetic  acid 
npon  the  chlorides,  they  found  that  npon  boiling  such  mixtures 
chlorine  is  given  off  in  abundance,  along  with  carbonic  acid,  whether 
the  acid  employed  was  glacial  or  containing  from  50  to  10  per  cent, 
of  real  acid.  One  part  of  sodium  chloride  boiled  for  six  hours  with 
10  parts  of  lead  peroxide  and  20  parts  of  acetic  acid  at  50  per  cent, 
in  a  cohobator,  was  found  to  contain  only  two-thirds  of  the  chlorine 
originally  present.  In  accordance  with  their  experiments,  the 
authors  explain  this  fact  by  the  circumstance  that  in  such  pro- 
portions sodium  chloride  and  acetic  acid  yield  hydrochloric  acid ; 
that  this  in  presence  of  lead  peroxide  evolves  chlorine,  which,  re- 
acting upon  the  acetic  acid,  forms  mono-cbloracetic  acid,  which  is 
in  part  oxidized  with  formation  of  lead  chloride,  carbonic  acid,  and 
free  chlorine. 

If  manganese  peroxide  is  substituted  for  the  lead  compound, 
sodium  chloride  is,  indeed,  decomposed,  but  carbonic  acid  escapes 
alone,  without  chlorine. 

MuUer  and  Kircher  confirm  the  author's  statement  that  lead 
peroxide  in  presence  of  acetic  acid  decomposes  the  bromides  and 
iodides;  whilst,  according  to  their  experiments,  manganese  per- 
oxide and  acetic  acid  act,  not  upon  the  iodides  alone,  but  upon  the 
bromides  also. 

The  author  has  now  replied  in  an  elaborate  memoir.  His 
observations  agree  with  those  of  Miiller  and  Kircher  so  far  that, 
on  boiling  potassium  chloride,  lead  peroxide,  and  acetic  acid,  a 
perceptible  escape  of  chlorine  occurs  if  the  concentration  of  the 
acetic  acid  is  over  5  per  cent.  He  finds  that  not  a  trace  of  potaa- 
sium  chloride  is  decomposed  if  acetic  acid  of  at  most  2  to  3  per 
cent,  strength  is  employed,  and  the  mixture  is  evaporated  on  the 
water-bath.  Even  on  repeating  this  process  five  or  six  times,  no 
loss  of  chlorine  is  experienced.  The  remaining  chlorides  behave 
like  potassium  chloride. 

Conceming  the  behaviour  of  the  chlorides  with  manganese  per- 
oxide  and  acetic  acid,  the  author  states  that  in  presence  of  strong 
acetic  acid  a  slight  decomposition  occurs,  whilst  if  the  acid  is 
dilute  there  is  not  the  slightest  action. 

The  author  corrects  his  previous  statements  concerning  the 
behaviour  of  the  bromides  to  this  effect,  that  they  are  attacked  by 
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manganese  peroxide  and  stronglj  concentrated  acetic  acid,  bat  with 
a  dilate  acid  of  2  to  3  per  cent,  they  do  not  undergo  any  chang^. 

If  the  Bolation  of  a  bromide  is  mixed  with  lead  peroxide  and 
dilate  acetic  acid,  bromine  is  immediately  liberated,  especially  if 
the  reaction  is  assisted  by  heat.  On  boiling  or  evaporation,  bromine 
escapes  ;  so  that  it  is  practicable  on  repeatedly  evaporating  to  dry- 
ness on  the  water-bath,  entirely  to  expel  quantities  of  bromine 
corresponding  to  0*5  potassium  bromide.  In  case  of  larger  quan- 
tities of  bromine,  a  twice  repeated  evaporation  is  not  sufficient.  The 
reason  is  that  considerable  quantities  of  lead  acetate  in  solution 
impede  the  decomposition  of  the  bromide,  since  the  liquid  can  only 
be  evaporated  to  a  syrup.  In  such  cases  the  repeated  evaporation 
is  dispensed  with,  and  the  dissolved  lead  is  thrown  down  by  means 
of  sulphuretted  hydrogen  ;  the  precipitate  of  lead  sulphide  is  then 
again  evaporated  down  with  lead  peroxide  and  acetic  acid,  when 
finally  the  last  trace  of  bromine  is  driven  off. 

The  decomposition  of  the  iodides  by  treatment  with  lead  peroxide 
and  acetic  acid  is  complete  only  when  so  much  lead  peroxide  is 
added  as  corresponds  with  the  following  equation, — 

2KI  +  Pb02=PbO  +  K2  0  +  l2, 

and  the  mixture  is  heated  for  some  time  to  boiling.  In  the  cold  no 
lead  iodate  is  produced  by  an  excess  of  lead  peroxide ;  on  boiling, 
Wever,  the  iodine  is  partly  oxidized,  and  considerable  quantities 
of  lead  iodate  are  formed,  relatively  to  a  greater  extent  the  more 
iodine  present,  small  quantities  of  iodine  can  be  eliminated  with, 
oat  oxidation.  Manganese  peroxide  acts  upon  the  iodides  much 
more  feebly  than  does  lead  peroxide.  The  decomposition  in  pre- 
sence of  acetic  acid  is  slower,  and  there  is  no  formation  of  iodic 
acid. 

Hixtores  of  iodides  and  bromides  in  acetic  solution  behave  with 
oumganeee  peroxide  like  the  iodides  alone,  i.e,  iodine  alone  is 
^inuoated.  On  applying  an  excess  of  lead  peroxide,  on  the  other 
^d,  there  is  simultaneous  expulsion  of  bromine  and  iodine,  which 
tl^  react  upon  each  other  with  formation  of  iodic  acid.  This 
o^ge  takes  place  even  in  the  cold,  and  almost  the  entire  quantity 
of  iodine  can  be  thus  converted  into  iodic  acid,  so  that  on  heating 
searoely  anything  but  bromine  escapes.  The  formation  of  iodic 
acid  may  be  almost  completely  avoided  by  introducing  the  lead 
Peroxide  into  the  boiling  acetic  solution  in  small  successive  portions, 
ui  order  thus  to  decompose  first  the  iodide  and  then  the  bromide. 
Upon  these  fiftcts  the  author  founds  the  following  analytical  methods : 
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For  determining  chlorine  in  presence  of  small  qoantifcies  of  bromine, 
the  mixture  with  lead  peroxide  and  acetic  acid  of  2  to  3  per  cent,  is- 
twice  or  thrice  evaporated  to  dryness  on  the  water-bath.  The 
residue  is  taken  np  with  water  and  a  little  acetic  acid,  filtered^ 
washed  with  hot  water,  and  the  filtrate  is  precipitated  with  silver 
nitrate. 

The  determination  of  chlorine  in  presence  of  iodine  is  conducted 
in  the  same  manner.  If  the  quantity  of  the  iodide  is  small,  lead 
peroxide  is  used ;  but  if  large,  manganese  peroxide  is  preferable^ 
The  evaporation  with  dilute  acetic  acid  must  here  also  be  repeated 
several  times.  The  expulsion  of  iodine  is  accelerated  by  boiling 
the  liquid  first  for  a  few  minutes  in  a  flask ;  but  this  procedure  ia 
practicable  only  with  lead  peroxide,  as,  in  case  of  manganese  per- 
oxide, violent  bumping  occurs.  In  this  case  the  mixture  is  heated 
on  the  water-bath,  and  a  current  of  air  is  passed  through  the 
liquid. 

The  determination  of  bromine  in  presence  of  iodine  is  effected  in 
an  analogous  manner  ;  the  mixture  is  repeatedly  evaporated  with 
manganese  peroxide  and  dilute  acetic  acid  on  the  water-bath,  and 
air  is  passed  through  the  liquid  to  expedite  the  reaction. 

The  determination  of  chlorine  in  presence  of  bromine  and  iodiue 
can  be  effected  by  two  methods :  The  mixture  is  either  boiled  with 
lead  peroxide  and  dilute  acetic  acid,  when  the  iodides  and  bromides 
are  simultaneously  decomposed,  or  the  iodine  is  first  expelled  by 
evaporation  with  manganese  peroxide  and  acetic  acid,  and  the 
bromine  is  then  eliminated  by  repeating  the  operation  with  the- 
addition  of  lead  peroxide. 

If  the  former  method  is  adopted,  in  order  to  obviate  as  far  as 
possible  the  formation  of  iodic  acid  by  the  mutual  action  of  iodine- 
and  bromine,  the  lead  peroxide  is  introduced  into  the  boiling  acetio 
solution  in  small  portions  and  in  slight  excess.  After  boiling  for 
half  an  hour,  and  constantly  replacing  the  water  lost  by  evaporation, 
the  lead  which  has  passed  into  solution  is  precipitated  with  anl* 
phuretted  hydrogen,  without  previous  filtration;  the  whole,  after 
filtration,  is  heated  for  some  time  on  the  water-bath,  again  treated 
for  a  short  time  with  sulphuretted  hydrogen,  and  filtered.  The 
filtrate  is  evaporated  to  dryness  on  the  water- bath,  the  residue 
covered  with  dilute  acetic  acid,  and,  after  the  addition  of  some 
lead  peroxide,  again  evaporated.  The  evaporation  is  in  any  case 
repeated  once  more,  the  residue  is  finally  dissolved,  and  after  filtra- 
tion the  chlorine  is  determined  with  silver  nitrate. 

The  results  are  unsatisfactory  when  a  little  chlorine  occurs  aloDgp 
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with  large  qnantities  of  bromine  and  iodine.  In  such  cases  the- 
following  procedare  is  to  be  preferred :  The  mixtaro  is  repeatedly 
eTaporated  down  on  the  water-bath  with  manganese  peroxide  and 
aoetic  acid  of  5  per  cent,  strength,  to  expel  iodine ;  the  bromine- 
is  then  driyen  off  by  evaporating — without  previous  filtration — 
repeatedly  with  lead  peroxide  and  a  2^  per  cent,  solution  of  acetic 
acid ;  the  ultimate  residue  is  taken  up  with  water  and  a  little  acetic 
acid,  and  the  chlorine  is  determined  in  the  filtrate. 

This  method  has  the  defect  that,  on  decomposing  the  iodides  by 
manganese  peroxide,  manganese  dissolves,  and  on  subsequent  treat- 
ment with  lead  peroxide  it  is  reprecipitated  as  manganese-lead 
peroxide.  This  precipitate  requires  very  prolonged  washing  with 
boiling  water. 

Detection   of  Traces    of  Fluorine  in   Silicates.      W.  Knop. 

(ZeiUchr.  fur  Analyt  Chem.,  1883,  Part  4)      The  finely-ground 

mineral  is  placed  in  a  small  tubulated  retort,  covered  abundantly 

with  snlphnric  acid,  and  dry  air  is  passed  through,  keeping  tho 

mixture  at  50-60°.     The  gaseous  current  is  caused  to  pass  out  to 

the  bottom  of  a  narrow  glass  cylinder,  20  cm.  in  height,  filled  to* 

about  one-fonrth  with  a  solution  of  a  few  decigrams  of  colourlesa 

aniline  in  30  c.c.  of  a  mixture  of  equal  parts  of  alcohol  and  ether. 

The  current  of  air  must  be  so  regulated  that  a  single  bubble  per 

aecDud  may  pass  through  the  aniline  solution.     The  current  being 

thus  kept  up  for  two  hours,  if  a  small  quantity  of  fiuorine  wero 

present,  there  is  found  in  the  lower  end  of  the  deli  very,  tube  as  far 

M  it  dips  into  the  aniline  solution  a  white  deposit.      This  may  be 

easily  removed  with  the  feather  of  a  pen  and  rinsed  by  immersion 

in  the  liqnid.       On  adding  three  drops  of  a  moderately  strong 

•olotion  of  caustic  soda  in  absolute  alcohol,  the  turbidity  loses  its 

crystalline,  glittering  appearance,  and  within  a  quarter  of  an  hour  a 

dond  of  Bodinm  silico-fluoride  settles  to  the  bottom  of  the  cylinder. 

The  author  believes  that  a  milligramme  of  fluorine  may  be  thus 

distinctly  recognised. 

Yolnmetric  Estimation  of  Phosphoric  Acid.  G.  C.Caldwell. 
(Chemical  News,  xlviii.  61.)  The  author  finds  Pemberton's  me- 
thod efficient ;  he  has  introduced  an  improvement  to  facilitate  tho 
fistl  test  filtrations.  A  test-tube  is  fitted  with  a  double-bored  cork, 
through  which  pass  two  tubes,  a  short  one  bent  at  right  angles,  and 
s  longer  one  bent  at  a  convenient  angle  for  introduction  into  a 
(weaker ;  the  bore  of  the  tube  is  1  mm.,  the  end  of  the  longer  one 
Us  a  conical  enlargement  or  mouth,  with  a  diamter  of  5  mm.  To 
prepare  the  apparatus  for  use  a  perforated  platinum  cone  is  fixed 
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in  this  month,  and  while  snction  is  applied  to  the  short  bent  tabe, 
the  month  of  the  tnbe  with  the  cone  is  jnst  dipped  into  very  thin 
asbestos  pnlp,  and  then  into  water,  the  sootion  being  continued  nntil 
tbe  water  comes  through  quite  clear.  The  apparatus  is  now  ready 
for  use ;  suction  is  again  applied,  the  filter  dipped  into  the  liquid 
to  be  tested,  and  when  the  desired  quantity  of  filtered  solution  is 
obtained,  the  filter  is  withdrawn ;  the  suction  must  be  sustained  all 
the  time  to  prevent  the  cone  and  asbestos  from  falling  out.  The 
liquid  is  treated  in  the  test-tube,  and  then  returned  to  the  beaker. 
Before  the  next  test  is  made  the  filter  and  tube  are  washed  by  a 
small  quantity  of  the  liquid,  which  is  drawn  through  the  filter  and 
returned  to  the  beaker. 

Preparation  of  the  Nitro-Molyhdic  Beagent  at  its  Maximqm 
Concentration.  A.  Guyard.  (Moniteur  Scientijiquey  Dec,  1883; 
'Chemical  News,  xlix.  22.)  The  author  dissolves  in  a  large  beaker 
ammonium  molybdate  in  powder  or  in  crystals,  until  it  is  no  longer 
taken  up  on  stirring.  The  liquid  thus  prepared  is  strongly  acid  to 
litmus.  He  places  then  in  smaller  glasses  15  to  20  c.c.  of  a  nitrio 
acid  made  up  of  eqnal  measures  of  the  strongest  acid  and  of  water. 
He  then  pours  gradually,  and  with  constant  stirring,  the  ammonium 
molybdate  into  the  acid,  until  the  white  precipitate  which  is  formed 
and  disappears,  renders  the  liquid  slightly  milky.  It  is  then  cleared 
by  the  addition  of  a  drop  of  nitric  acid,  and  left  to  become  com- 
pletely cold.  By  each  such  operation  there  are  produced  125  to 
150  c.c.  of  the  reagent  at  its  maximum  concentration.  It  is  not 
judicious  to  attempt  the  preparation  of  larger  quantities  in  one  and 
the  same  glass. 

The  Alleged  Influence  of  Salts  of  Lead  on  the  Detection  of 
Phosphorus  by  Mitscherlich's  Process.  H.  Beckurts.  (Joum. 
de  Phami.  et  de  Ckim.,  November,  1833.)  The  author  has  satisfied 
himself  by  repeated  experiments  that,  contrary  to  the  assertion  of 
Schwanert  in  Otto's  "  Treatise  on  Poisons,"  the  presence  of  lead 
salts  is  no  obstacle  whatever  to  the  production  of  phosphorescence 
in  Mitscherlich's  apparatus. 

Detection  of  Hydbrocyanic  Acid  in  Forensic  Investigations.  H. 
Beckurts.  {Chemical  News,  xlviii.  199.)  After  pointing  out  that 
the  presence  or  absence  of  hydrocyanic  acid  or  poisonous  metallie 
cyanides  in  the  presence  of  a  harmless  cyanide  is  not  efficiently 
demonstrated  by  treatment  with  tartaric  acid  and  distillation,  etc.» 
the  author  recommends  as  efficient  Jacquemin's  process,  namelyy 
distilling  the  sample  to  be  tested  with  concentrated  solution  of 
sodium  hydrogen  carbonate,  and   testing  the  distillate  for  hydro- 
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cyanic  acid ;  or  Barfoed's  process,  in  which  tho  mass  is  acidified 
with  sulphuric  or  tartaric  acid,  and  agitated  with  ether,  which  takes 
up  hydrocyanic  but  not  hydroferrocyanic  acid. 

The  IndicatioiL  of  Alkalinity  in  the  Volnmetric  Estimation  of 
Hydrocyanic  Acid.  P.  MacEwan.  (Pharm,  Journ,,  3rd  series, 
xiY.  341.)  The  author  states  that  by  substituting  phenol  phthalein 
for  litmus  in  this  process,  alkalinity  is  indicated  with  certainty,  so 
that  the  titration  may  be  carried  through  without  interruption. 
He  finds  that  this  indicator  is  not  affected  by  sodium  cyanide,  and 
if  a  single  drop  of  its  solution  be  added  to  the  hydrocyanic  acid 
previous  to  the  addition  of  soda  solution,  no  change  occurs  until 
the  acid  is  wholly  converted  into  sodium  cyanide  and  the  solution 
has  become  slightly  alkaline,  at  which  point  a  pale  crimson  appears,. 
and  no  more  soda  is  required.  Titration  may  then  be  proceeded 
with. 

In  a  subsequent  note  (ibid,  p.  380)  the  anthor  admits  that  the 
solution  becomes  slightly  tinted  before  the  acid  is  saturated,  and 
states  that  the  alkali  ought  therefore  to  be  added  in  sufficient 
quantity  to  render  the  liquid  decidedly  crimson.  With  deficiency 
of  alkali  the  colour  disappears  during  titration. 

Formation  of  Methylene   Blue   as    a    Test  for   Sulphuretted 
Hydrogen.      E.  Fischer.     (Ber,  der  deutsch.  chem.  Ges.,  xvi.  2234; 
Jaum.  Chem,  8oc,,  1884,  109.)     To  test  for  sulphuretted   hydrogen 
in  aqueous  solution,  the  latter  is  treated  with  one- fiftieth  volume  of 
concentrated  hydrochloric  acid,  a  few  grains  of  paramidodimethyl- 
aniline  sulphate  are  added,  and   when  this  is  dissolved,  1-2  drops 
of  a  dilute  solution  of  ferric  chloride.     In  the  case  of  a  solution 
containing  0*00009  gram  of  sulphuretted  hydrogen  in  a  litre  of 
water,  coloration  took  place  in  a  few  minutes,  and  in  half  an  hour 
the  liquid  had  assumed  a  strong  blue  colour,  which  lasted  for  days. 
A  solution  of  the  same  strength,  but  without  hydrochloric  acid, 
yielded  only  a  light  brown  coloration  with  lead  acetate.      In  a  solu- 
tion containing  0*0000182  gram  of  sulphuretted  hydrogen  in  a  litre  of 
water,  the  methylene-blue  reaction  still  gave  a  distinct  blue  color- 
ation, whilst  no  effect  was  produced  either  by  lead  acetate  or  sodium 
nitropmsside.     This  reaction  is  recommended  as  the  most  delicate 
ttid  certain  test  for  neutral  or  acid  solutions  of  sulphuretted  hydro- 
gen.   Paramidodimethylaniline  is  most  conveniently  prepared  from 
belianthio,  Mco  N.  Cg  H^.  N  :  N.  Cg  H^.  S  O3  H ;  this  is  finely  pow- 
dered, mixed  with  5  parts  of  water  and  an  excess  of  ammonium 
Bulphide ;  the  mixture  is  frequently  agitated,  and  when  (after  about 
twenty.four  hours)  the  reduction  is  complete  the  amidodimethyl- 
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aniline  can  be  extracted  with  ether ;  the  ethereal  Bolntion  is  then 
agitated  with  a  little  white  lead  suspended  in  water,  and  the  filtrate 
treated  with  an  ethereal  solution  of  concentrated  sulphuric  acid. 
The  ether  is  separated  from  the  crystalline  sulphate,  and  this  is 
heated  with  absolute  alcohol  until  it  is  converted  into  slender  white 
needles,  which  after  being  washed  with  alcohol  can  be  pressed  and 
dried  on  a  water-bath. 

Detection  and  Estimation  of  Free  Sulphuric  Acid  in  Aluminium 
Sulphate.  O.  Miller.  (Ber.  der  deuUch.  chem,  Oes,,  xvi.)  The 
author's  experiments  show  that  among  all  know  reactions,  those  of 
methyl-orange  afford,  not  merely  the  most  certain  means  for  the 
detection  of  free  sulphuric  acid  in  cake-alum,  but  also  for  its 
•quantitative  determination. 

With  this  indicator  he  has  been  able  to  detect  0*01  gram  of  free 
sulphuric  acid  per  litre  along  with  0*645  gram  of  aluminium 
sulphate,  and  even  to  show  the  dissociation  of  this  salt  on  boiling 
its  aqueous  solution. 

For  the  quantitative  determination  of  the  free  acid,  he  extracts 
the  sample  in  the  cold  with  alcohol,  evaporates  the  alcoholic  solution 
at  a  very  gentle  heat  on  the  water-bath  almost  to  dryness,  redis- 
solves  in  cold  water,  and  titrates  with  decinormal  alkali. 

TropsBoline  is  not  affected  by  neutral  aluminium  acetate ;  but 
it  is  not  sufficiently  sensitive  to  free  acid.  Ethyl-orange  is  yery 
:sensitive  to  free  acid,  but  takes  a  rose  colour  with  neutral  sulphate 
of  alumina,  so  that  the  further  change  produced  by  free  acid  cannot 
be  distinctly  recognised. 

Methyl-orange  is  exceedingly  sensitive  to  free  acid,  and  is 
coloured  by  pure  neutral  aluminium  sulphate,  not  rose,  but  orange  ; 
-BO  that  the  change  to  a  rose  in  the  presence  of  free  acid  is  very 
distinct. 

Faratoluidine  Sulphate  as  a  Beagent  for  Nitric  Acid.  A.  Longi. 
{Gazz,  Chim.  ItaL,  1883.)  If  a  liquid  holding  in  solution  nitrates 
is  mixed  with  a  few  drops  of  paratoluidine  sulphate,  and  a  layer  of 
sulphuric  acid  carefully  poured  on  the  surface,  there  appears  at  the 
boundary  of  the  two  liquids  an  intense  red  coloration,  which  passes 
to  a  dark  yellow  only  after  a  considerable  time.  Crude  aniline  may 
be  used  instead  of  pure  paratoluidine.  The  red  coloration  can  be 
recognised  in  fluids  containing  sThro  nitric  acid.  The  reaction  is 
less  sensitive  than  that  obtained  with  brucine  and  diphenylamine, 
but  it  has  the  advantage  of  producing  a  different  colour  (blue)  with 
'Chloric,  bromic,  iodic,  chromic,  and  permanganic  acid.  It  can  also 
be  used  for  distinguishing  nitric  from  nitrous  acid,  since  it  prodnces 
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with  the  latter  a  yellov7  coloration  which  gradaally  passes  into 
red. 

Yolnmetric  Eatimation  of  Nitric  Acid.  A.  Longi.  {Qazz.  chim, 
Ital,f  xiii.  482.)  The  method  here  described  is  based  on  the 
destruction  by  stannous  salts  of  the  blae  colour  prod  need  by 
•diphenylamine  in  a  solution  of  nitric  acid.  The  author  employs 
Mari^nac*8  stannoso-stannic  sulphate,  of  which  two  molecules  in- 
•dicate  one  molecule  of  H  N  O3. 

Yolniaetric  Determination  of  Nitrons  Acid  in  Commercial  Alka- 
line Nitrites.  L.  P.  Kinnicutt  and  J.  U.  Nef.  {Amer,  Chem. 
Joum.)  The  sample  of  nitrite  is  dissolved  in  cold  water,  one  part 
of  the  salt  to  at  least  three  hundred  parts  of  water.  To  this  solu- 
tion a  decinormal  solution  of  potassium  permanganate  is  added, 
drop  by  drop,  till  the  liquid  has  a  decided  and  permanent  red 
colour,  then  two  or  three  drops  of  dilute  sulphuric  acid,  and  imme- 
diately afterwards  an  excess  of  the  potassium  permanganate  solu- 
tion. The  liquid,  which  should  now  be  of  a  dark  red  colour,  is 
made  strongly  acid  with  sulphuric  acid,  heated  to  boiling,  and  the 
excess  of  potassium  permanganate  determined  by  means  of  a  deci- 
normal solution  of  oxalic  acid. 

Analyses  of  samples  of  both  potassium  and  sodium  nitrites,  made 
in  accordance  with  the  above  modification,  show  that  results  agree- 
ing yery  closely  with  one  another  can  easily  be  obtained. 

Yolnmetric  Estimation  of  Nitrons  Acid.  A.  G.  Green  and  S. 
Bideal.  {Chemical  News,  xlix.  173.)  The  authors  found  that  the 
formation  of  diazo-benzene  from  aniline  by  the  action  of  nitrous 
acid,  takes  place  quite  quantitatively  if  sufficient  time  be  allowed ; 
and  that  on  this  reaction  may  be  based  a  very  accurate  method  for 
the  estimation  of  nitrites.  The  least  excess  of  nitrous  acid  remain- 
ing after  the  reaction  is  complete  is  indicated  on  adding  starch 
and  potassic  iodide.  The  process  is  most  conveniently  conducted 
as  follows : — 

A  decinormal  solution  of  pure  aniline  is  made  containing  rather 
more  than  twice  its  equivalent  of  acid,  one  half  being  sulphuric, 
and  the  other  hydrochloric  acid.  A  weighed  quantity  of  the  nitrite 
to  be  estimated  is  dissolved  in  a  known  volume  of  water,  so  that 
its  strength  shall  be  somewhere  between  deci-  and  centinormal. 
The  amount  of  nitrous  acid  in  this  solution  is  then  roughly  deter- 
mined by  means  of  centinormal  permanganate,  or  by  a  preliminary 
experiment  with  the  decinormal  aniline  solution.  Several  experi- 
ments are  then  made,  using  the  same  quantity  of  the  aniline  solu- 
tion in  each  case,  but  varying  the  amount  of  the  nitrite  solution 
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'within  the  limits  of  the  rough  determination.  After  standing  over- 
night the  reaction  will  be  completed.  To  each  is  then  added  an 
eqnal  volnme  of  a  solution  of  starch  and  potassic  iodide :  the  one 
in  which  there  is  a  faint  bine  colour  will  show  that  a  slight  excess 
of  nitrous  acid  has  been  added.  The  authors  find  that  if  the  deci- 
normal  aniline  solution  be  sufficiently  diluted  (with  about  four 
times  its  volume  of  water  if  the  nitrate  is  about  decinormal),  and 
the  nitrite  run  in  slowly,  the  addition  of  ice  is  unnecessary. 

The  authors'  experiments  have  shown  that  nitrous  acid  can  be 
estimated  in  this  way  to  less  than  0*1  per  cent.,  as  owing  to  the 
extreme  delicacy  of  the  starch  and  potassic  iodide  test  a  very  small 
excess  of  nitrous  acid  is  indicated.  The  excess  of  nitrous  acid  does 
not  seem  to  suffer  much  decomposition  on  standing  over-night  in 
the  acid  solution ;  but  for  very  accurate  results  it  is  best  to  allow 
the  solutions  to  stand  in  an  atmosphere  of  carbonic  acid  or  coal 
gas. 

The  authors'  results  were  confirmed  by  using  a  standard  solution 
of  sodic  nitrite,  prepared  from  a  weighed  amount  of  pure  silver 
nitrite. 

In  addition  to  its  greater  delicacy,  this  method  can  be  used  in 
many  cases  where,  owing  to  the  presence  of  oxidizable  substances^ 
the  permanganate  process  is  inapplicable. 

Detection  of  Pyridine  in  Commercial  Ammonia.  H.  O  s  t .  (Jaum. 
fur  prakt.  Ghem.,  1883,  Part  6.)  On  partially  neutralising  the 
sample  with  hydrochloric  acid,  the  pyridine  is  revealed  by  its  odour. 
The  liquid  thus  imperfectly  neutralised  may  be  distilled,  the  distil- 
late received  in  hydrochloric  acid,  evaporated  to  dryness,  and  the 
alcholic  extract,  after  expulsion  of  the  alcohol,  precipitated  with 
platinum  chloride.  After  the  platinum-ammonium  compound  has 
been  removed,  the  double  pyridine  compound  crystallizes  out  in 
smooth,  ramifying,  orange-red  anhydrous  prisms. 

An  Indicator  of  Exact  Neutrality  in  Alkalimetric  and  Acidi* 
metric  Estimations.  A.  Gawalowski.  (Zeitschr.  fur.  Analyt, 
Chem.,  xxii.  397.)  The  indicator  proposed  by  the  author  is 
obtained  by  mixing  alcoholic  solutions  of  phenol phthalein  and 
methyl-orange.  This  imparts  a  pale  yellow  colour  to  strictly 
neutral  liquids,  which  is  changed  to  deep  red  by  the  least  trace  of 
alkali,  and  to  pink  by  a  trace  of  acid. 

The  Use  of  Litmns,  Rosolic  Acid,  Methyl  Orange,  Phenacetoliii^ 
and  Phenolphthalein  as  Indicators.  B.  T.  Thomson.  {CJiemtcal 
News,  xlix.  32-35  and  38-41.)  The  author's  results  are  sumnuur- 
ized  in  the  table  on  pp.  146  147,  giving  the  parts  by  weight  of  base  or 
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acid  which  can  be  estimated  by  standard  acid  or  alkali  ia  the 
varioas  compoands,  when  100  parfcs  of  the  base  or  acid  are  present. 
The  figures  relating  to  the  fats  and  fatty  and  resin  acids  are  given 
npon  the  authority  of  Hehner  and  Allen.  When  the  end-reaction 
is  noted  as  '*  uncertain,"  it  must  be  understood  that  the  indicator 
is  practically  useless,  unless  specified  otherwise  in  a  note. 

The  Determination  of  Nitrogen.  J.  Kjeldahl.  (Chemical 
New8^  xlviii.  101.)  ,  The  author  criticises  the  process  of  Wanklyn 
and  Chapman,  and  proposes  in  its  stead  an  oxidation  in  an  acid 
solution. 

The  sample  to  be  operated  upon  is  first  strongly  heated  with 
sulphuric  acid  ;  and  is  thus  almost  invariably  brought  into  such  a 
state  that  its  nitrogen  is  completely  converted  into  ammonia  by  the 
following  operation.  The  principle  of  the  process  is  treatment 
with  a  sufficiency  of  concentrated  sulphuric  acid  at  a  temperature 
not  much  below  the  boiling  point  of  the  acid.  The  solution  thus 
obtained  is  oxidized  with  an  excess  of  dry  powdered  permanganate. 
Under  these  circumstances  the  organic  nitrogen  is  completely  trans- 
formed into  ammonium  sulphate  ;  the  liquid  is  then  supersaturated 
with  soda,  distilled  off,  and  determined  according  to  the  usual 
methods. 

It  is  essential  for  this  process  that  ammonium  sulphate,  at  the 
high  temperature  applied,  and  especially  during  the  subsequent 
treatment  with  permanganate,  which  is  attended  with  a  very 
violent  reaction,  does  not  undergo  decomposition.  This  the  author 
has  ascertained  by  special  experiments. 

The  procedure  may  be  described  as  follows  :  The  substance  is 
weighed  into  a  small,  tared  boiling-fiask,  in  which  the  further 
treatment  is  to  take  place.  Even  with  solids  this  is  a  very  con- 
Tenient  arrangement,  but  still  more  so  with  liquids.  A  liquid  is 
weighed  in,  the  water  allowed  to  fly  off  in  the  evaporation  niche, 
when  the  extract  remains  where  it  is  wanted.  Oil  of  vitriol  is 
then  added  in  a  sufficient  excess.  The  quantity  may  vary  within 
^lerably  wide  limits,  though  the  author  always  employs  10  c.c. 
(}reat  care  must  be  taken  that  the  acid  does  not  absorb  ammonia. 
The  author  has  often  found  traces  of  nitrogen  in  the  so-called 
pure  acid  of  commerce,  for  which  a  small  correction  must  be  made. 
The  flask  is  then  placed  upon  a  piece  of  wire-gauze  over  a  small 
gas  flame.  As  a  rule  the  contents  become  black  and  tarry,  but  on 
continued  heating  a  brisk  reaction  sets  in  with  escape  of  gas, 
during  which  the  substance  is  completely  dissolved.  On  account 
•of  the  escape  of  sulphurous  acid  and  of  white  fumes  this  operation 
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should  be  condncted  under  a  draught  hood.  To  prevent  loss  by 
spirting  the  flask  should  be  set  in  a  slanting  position  until  the 
contents  are  come  to  rest.  The  flask  should  hold  about  100  c.c. 
and  have  a  long  narrow  neck.  When  the  escape  of  gases  has  ceased 
the  action  of  the  sulphuric  acid  is  not  at  an  end  ;  a  slow  oxidation, 
goes  on ;  the  liquid  first  becoming  a  deep  brown,  then  light  brown, 
yellow,  and  ultimately  clear  as  water.  To  accelerate  this  process  a 
little  fuming  sulphuric  acid  or  phosphoric  anhydride  is  added. 
With  these  additions  a  heating  for  two  hours  is  sufficient  to  give 
a  clear  light  brown  liquid.  With  the  albuminoids  and  their  deri- 
vatives the  formation  of  ammonia  is  as  complete  after  heating  for 
one  to  two  hours  as  if  the  liquid  had  been  rendered  almost  colourless 
by  prolonged  treatment.  With  other  substances,  such  as  are  men- 
tioned below,  the  addition  of  phosphoric  anhydride  is  recommended, 
and  heat  is  applied  until  the  disappearance  of  the  colour  indicates 
that  the  action  of  the  acid  is  at  an  end.  The  temperature  should 
be  a  little  below  the  boiling-point  of  the  acid,  as  is  indicated  by 
occasional  **  bumps."  At  temperatures  of  100-150°  the  formation 
of  ammonia  is  exceedingly  imperfect.  The  substances  for  analysis 
do  not  require  pulverization  further  than  is  needed  for  obtaining  a 
correct  average  portion. 

The  oxidation  is  then  efiected  by  means  of  permanganate,  for 
which  no  efficient  substitute  has  been  found.  It  is  applied  in  the 
state  of  a  fine,  dry  powder,  which  is  introduced  in  very  small 
portions  which  may  quickly  follow  each  other.  The  oxidation  is 
eflected  in  the  hot  liquid,  though  the  flame  is  removed,  and  is 
completed  in  less  than  a  minute.  Although  the  reaction  is  violent 
and  is  even  accompanied  with  small  flames,  there  is  never  a  loss 
of  ammonia.  The  completion  of  the  process  is  indicated  by  the 
appearance  of  a  green  coloar.  The  author  generally  allows  the 
flask  to  stand  over  a  very  gentle  flame  for  five  to  ten  minutes, 
without  ascribing  especial  importance  to  this  procedure.  On  no 
account  must  a  strong  heat  be  applied  to  the  green  liquid,  as  this 
would  involve  a  serious  loss  of  ammonia. 

The  liquid  when  sufficiently  cool  is  diluted  with  water,  when  the 
green  colour  changes  to  a  brown.  When  again  cool  it  is  intro- 
duced into  the  distillatory  apparatus,  which  should  hold  about 
I  litre,  and  is  connected  with  a  top-piece  sloping  upwards  with  a 
spiral  condenser  leading  into  an  absorption  apparatus  charged  with 
standard  acid. 

The  soda  lye  used  has  the  specific  gravity  1*30,  of  which  40  c.o* 
are   rapidly  introduced    into    the  distillatory  apparatus  and  the 
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stopper  re-inserted.  There  is  no  perceptible  loss  of  ammonia  in 
this  operation,  and  consequently  no  special  arrangement  is  neces- 
sary for  the  introduction  of  the  alkali. 

To  prevent  bumping  in  distillation,  small  zinc  turnings  or  filings 
are  introduced  before  the  addition  of  the  alkali. 

For  substances  containing  about  1*5  per  cent,  of  nitrogen,  the 
author  operates  on  0*7  gram ;  for  richer  bodies,  i  gram.  The 
results  obtained  by  the  new  method  agree  very  closely  with  theory 
and  also  with  those  obtained  by  Will  and  Varrentrapp*s  process. 
In  connection  with  this  process,  the  author  has  obtained  good 
results  in  the  analysis  of  the  alkaloids  by  omitting,  as  usually 
recommended,  to  form  a  channel  extending  along  the  entire  com- 
bustion tubes  by  gentle  rapping.  He  considers  that  the  danger  of 
loss  by  the  formation  of  nitrogenous  vapours,  which  are  not  taken 
up  by  the  acid,  is  greater  than  that  of  the  dissociation  of  ammonia 
which  is  so  often  brought  forward.  For  further  security  he  adds 
a  little  pure  sugar  to  the  soda-lime  at  the  front  end  of  the  tube. 
Whilst  the  soda-lime  sinks  together  when  heated,  and  leaves  an 
open  way  between  itself  and  the  sides  of  the  sugar,  the  sugar  on 
combustion  forms  a  porous  carbonaceous  mass  which  fills  the  entire 
width  of  the  tube^  and  through  which  all  the  gases  formed  by  the 
combustion  of  the  substance  are  obliged  to  pass. 

The  author,  when  recommending  his  method  for  organic  sub- 
stances in  general,  with  a  certain  reserve  as  regards  some  alkaloids, 
admits  those  bodies  as  exceptional  in  which  the  nitrogen  occurs  in 
the  form  of  volatile  acids ;  such  as,  generally  speaking,  the  cyanides 
and  the  oxides  of  nitrogen.  As  regards  the  nitrates  a  peculiar  fact 
must  be  put  on  record.  Whilst  it  might  be  expected  that  the 
nitric  acid  would  be  in  great  part  volatilized  by  heating  for  hours 
with  concentrated  sulphuric  acid  in  large  excess,  it  is  found,  on  the 
contrary,  that  the  greater  part  of  the  nitric  acid  in  presence  of 
organic  matter  is  converted  into  ammonia. 

Estimation  of  Organic  Nitrogen  in  Urine  and  other  Liquids. 
A.  W.  Blyth.  {Analyst,  1884,  115.)  Two  grams  of  the  urine 
were  placed  in  a  flask,  and  20  c.c.  of  pure  sulphuric  acid  added ; 
heat  was  applied  by  means  of  a  small  flame  for  two  or  three 
hours,  at  the  end  of  which  time  crystals  of  permanganate  were 
added  until  the  liquid  was  first  decolourized,  and  then  given 
a  distinct  dark  pink  or  red  tint.  On  now  alkalising  with  pure 
oxide,  all  the  nitrogen  present  was  distilled  over  as  ammonia  ;  the 
distillation  being  assisted  by  a  current  of  hydrogen  gas,  the  am- 
moniacal  distillate  was  received  in  a  known  quantity  of  standard 
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deciuormal  acid,  and  titrated  back  by  decinormal  soda.  The  anthor 
has  made  a  number  of  analyses  of  floar  and  farinaceous  foods,  and 
compared  four  of  them  with  combustion  processes,  and  the  results 
have  been  very  satisfactory.  He  has  also  applied  it  to  malt  extract 
in  solution,  to  cocoa,  to  tea,  and  to  coffee. 

The  scope  of  applicability  of  this  method  may  probably  be  much 
further  extended. 

Estimation  of  Nitrogen  in  Manures.  E.  Dreyfus.  (Bull,  de  la 
Soc,  Chim.,  October  5,  1883,  Chemical  News,  xlviii.  225.)  The 
anthor  remarks  that  a  manure  may  contain  nitrogen  in  the  organic 
form,  soluble  or  insoluble,  as  ammonia,  and  in  the  nitric  form.  Ho 
criticises  the  method  of  Buffle,  which  he  finds  inaccurate,  and 
proposes  the  following  process  :  The  manure  is  intimately  mixed, 
and  a  portion  weighing  1  gram  is  taken,  and  placed  in  a  small  glass 
capsule,  adding  pure  sulphuric  acid  of  full  strength,  so  as  to 
saturate  the  manure,  and  heating  the  whole  over  a  Bunsen  burner. 
The  sulphuric  acid  expels  the  nitric  acid  and  dissolves  the  organic 
matter.  When  the  solution  is  complete  and  the  sulphuric  acid 
begins  to  give  off  vapours,  the  heat  is  withdrawn.  By  this  opera- 
tion the  manure  is  freed  from  every  trace  of  nitric  nitrogen,  and 
there  remain  merely  the  totality  of  the  organic  nitrogen  and  of  the 
ammouiacal  nitrogen.  When  the  capsule  is  cold  finely-ground 
calcium  carbonate  is  added  until  the  resulting  grey  mass  is  abso- 
lutely dry  and  pulverulent.  The  whole  is  carefully  detached  from 
the  glass  and  mixed  with  soda-lime  for  the  determination  of  the 
organic  and  the  ammoniacal  nitrogen.  The  nitric  nitrogen  is  then 
determined  in  a  second  portion  by  Schlosing's  method.  For  pre- 
paring soda-lime,  the  author  dissolves  1|  parts  caustic  soda  in  3 
parts  of  water,  and  adds  the  solution  to  3  parts  of  quicklime.  To 
destroy  any  nitrates  present  as  impurity  in  the  soda,  M.  Delarge 
dissolves  a  quantity  of  pure  sugar  in  the  soda-lye  used  for  slacking 
the  lime. 

Determination  of  Nitrc^en  in  Nitrates  and  Manures.  C.  Mobr. 
{Zeitschr,  fiir  A  nalyt.  Cliein.,  1884, 26.  From  Chemical  News,)  Among 
the  many  methods  proposed  for  the  purpose  of  estimating  nitrogen  in 
nitrates  and  manurial  mixtures,  none  has  met  with  so  much  approval 
xis  the  reduction  process  with  ferrous  chloride,  and  measurement  of 
the  nitric  oxide  gas,  as  recommended  by  Schlosing,  Grandean,  and 
others.  Schlosing  collects  the  gas  over  mercury,  and  Grandean  over 
water.  To  prevent  the  liquid  from  reascending  into  the  decompo- 
sition-flask, Munz  passes  a  current  of  carbonic  acid  through  the 
apparatus  and  absorbs  it  by  the  introduction  of  a  small  volume  of 


CHSMISTBT.  151 

strong  soda-lye.  This  proposal  greatly  facilitates  the  operation,  since 
the  nitrio  oxide  g^s  is  evolved  only  very  slowly  from  the  ferrous 
solation,  so  that  prolonged  gentle  boiling  of  the  liqaid  is  required. 
Here  the  carbonic  acid  renders  essential  service,  and  makes  it 
comparatively  easy  to  complete  the  operation  without  accident. 
This  method  has,  however,  one  defect:  the  inside  of  the  gas 
burette,  moistened  with  soda-lye,  becomes  very  soon  encrusted  with 
crystals  of  sodium  carbonate,  rendering  it  difficult  or  impossible  to 
read  off  the  volume  of  gas.  The  author,  therefore,  employs  instead 
of  mercury  or  water  a  soda- lye  of  specific  gravity  1*2  to  l*2o.  A 
lye  of  this  strength  absorbs  the  carbonic  acid  completely,  and  docs 
not  deposit  crystals  of  sodium  carbonate  upon  the  glass.  The 
carbonic  acid  passing  through  the  apparatus  disappears  more  and 
more  towards  the  end  of  the.  process  by  absorption,  until  finally 
the  volume  of  gas  remains  constant. 

The  manipulation  of  a  gas  burette  with  caustic  soda  is  rather 
-difficult.  The  author  has  therefore  designed  a  burette  with  a  glass 
tap  and  a  small  cylindrical  funnel.  The  burette  is  filled  by  aspirat- 
ing from  above  by  means  of  a  caoutchouc  tube,  and  the  tap  is 
then  closed. 

The  author  has  also  designed  an  azotometer  for  ammouiacal  salts 
and  their  mixtures.  If  the  salt  to  be  examined  is  approximately 
pore,  a  2  per  cent,  solution  is  prepared.  Of  manurial  mixtures  5  or 
10  grams  are  taken  to  100  c.c.  A  graduated  pipette,  holding  10 
C.C  and  fitted  with  a  small  glass  tap  and  an  efflux  point,  is  filled 
with  this  solution.  A  decomposition  flask  holding  150  c.c.  is 
charged  with  50  c.c.  of  a  solution  of  bromine  in  caustic  soda ;  the 
flask  is  then  closed  with  a  caoutchouc  stopper  having  two  perfora- 
tions, through  one  of  which  is  inserted  the  above-mentioned  pipette, 
whilst  a  gas-tube,  serving  as  outlet,  passes  through  the  other.  The 
latter  is  connected  by  means  of  a  short  caoutchouc  tube  with  the 
gas-burette  above  described.  The  introduction  of  the  caoutchouc 
tube  is  necessary,  as,  after  the  decomposition,  the  flask  must  be 
shaken  in  order  to  liberate  the  absorbed  nitrogen.  After  fitting 
up  the  gas-burette  and  introducing  the  pipette,  the  tap  is  opened 
cautiously  and  10  cc.  are  allowed  to  flow  in,  drop  by  drop.  The 
erolution  of  gas  takes  place  quietly  and  without  perceptible  heat. 
After  the  10  ac.  have  thus  ran  in,  the  apparatus  is  well  shaken. 

The  Determination  of  Organic  Impurity  in  Water  by  means  of 
Permanganate.  A.  B.  Leeds.  (Zeitschr.  filr  Analyt.  Chevi., 
1884,  17.  From  CItemlcal  News,  xlix.  150.)  The  author  raises 
the  objection  that  the  organic  matter  at  common  temperatures  is 


152  YEAR-BOOK   OF   PHARMACY. 

less  energetic  than  at  100° ;  that  the  execution  of  the  process  is- 
tedions,  and  that  the  distinction  of  the  organic  matter  present  into 
putrescent  and  non-putrescent,  according  to  the  time  it  is  ex- 
posed to  the  action  of  the  permanganate  is  based  on  an  arbitrary 
assumption  which  cannot  be  correct.  It  has  been  proposed  to  prolong 
the  time  of  action  to  twenty- four  hours,  but  even  after  so  prolonged 
reaction  the  decomposition  of  the  organic  matter  is  not  complete^, 
and  no  additional  insight  is  obtained  into  its  nature.  Hence  for 
the  last  five  years  the  determination  of  the  organic  matter  in  water 
has  been  performed  in  the  author's  laboratory  at  a  boiling  heat,  and 
according  to  the  Kiibel-Tiemann  method.  He  has  recently  sub- 
jected this  method  to  a  very  careful  re-examination. 

It  was  first  ascertained  what  was  the  influence  of  a  prolongation 
of  the  time  of  boiling.  100  c.c.  of  water  were  boiled  with  10  c  .c.  of 
sulphuric  acid  (1 :  3),  and  the  same  volume  of  permanganate  for  five, 
ten,  fifteen,  and  twenty  minutes.  In  one  case  the  action  became 
constant  at  fifteen  minutes ;  but  in  all  the  others  there  was  a  oon- 
tinued  increase.  The  same  water  was  then  tried  by  the  Schali- 
Trommsdorff  method,  using  instead  of  sulphuric  acid  1  o.a  of  a 
20  per  cent,  soda-lye.  Here  also  the  action  was  progressive,  and 
the  oxidation  was  less  energetic  than  with  sulphuric  acid.  Ordinaiy 
distilled  water  was  then  examined  by  both  methods,  and  here  also 
progressive  decomposition  took  place.  Special  distilled  water,  free 
from  ammonia,  was  next  tried,  with  corresponding  results.  Henoe- 
it  appears  that  from  0*30  to  0*35  c.c.  of  permanganate  of  the 
strength  employed  are  necessary  to  give  100  c.c.  of  the  purest 
distilled  water  the  rose  tint  which  serves  as  the  final  indication. 
Hence  the  author  concludes : — 

1.  The  Kiibel-Tiemann  process  must  be  retained.  The  deter* 
mination  must  be  performed  exactly  in  the  same  manner,  and  the- 
duration  of  the  experiment  must  be  exactly  five  minutes. 

2.  The  results  must  be  corrected  by  deducting  the  quantity  of 
permanganate  consumed  in  a  blank  experiment  with  pure  distilled 
water. 

Determination  of  Org^anic  DKatter  in  Water.  A.  B.  Leeds. 
(Fhil.  Mag.  [5],  clxix.  13.)  In  this  paper  is  described  a  prooeas 
for  the  determination  of  organic  matter  in  potable  water,  based 
upon  the  readiness  with  which  metallic  silver  is  separated  from 
solutions  of  its  salts  by  organic  matter.  The  details  of  the  prooesfr 
are  as  follows :  To  250  c.c.  of  the  water  to  be  examined,  100  c.c. 
of  decinormal  silver  nitrate  solution  are  added,  and  the  mixtnre- 
allowed  to  stand  for  about  two  days,  when  the  solution  will  bava* 
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become  clear,  the  entire  precipitate  collecting  at  the  bottom.  This 
precipitate  is  washed  first  with  ammonia,  to  get  rid  of  the  chloride, 
uid  then  dissolved  in  nitric  acid,  the  amount  of  silver  being  sub- 
Beqnently  determined  by  Pisani's  process. 

The  Action  of  Glycerin  on  some  Ethereal  Solutions.  C.  Mohu. 
{J(mm,  de  Phami,  et  de  Chim.,  October,  1883.)  Attention  is  drawn 
by  the  author  to  the  fact  that  aqneoas  glycerin  solutions  possess 
the  power  of  removing  ferric  sulphocyanide,  ferric  chloride,  chloride 
of  gold,  nitrate  of  uranium,  mercuric  chloride,  and  various  other 
substances  and  colouring  matters  from  ethereal  solutions  on  agitation 
with  the  latter.  He  concludes  from  these  facts  that  in  analytical 
researches  it  will  be  well  to  bear  in  mind  that  ether  will  not  always 
exercise  its  normal  solvent  power  in  the  presence  of  glycerin. 

A  Distinctiye  Test  for  Gallic  Acid.  S.  Young.  (Ghemical 
Nem,  xlviii.  31.)  When  an  aqueous  solution  of  gallic  acid  is 
treated  with  a  solution  of  potassium  cyanide,  a  beautiful  red  color- 
ation is  produced,  which,  however,  disappears  after  a  short  time  if 
the  hquid  is  not  disturbed.  The  surface,  however,  remains  coloured ,^ 
and  on  tapping  the  test-tube  in  which  the  solution  is  contained,  the 
superficial  coloured  portion  is  driven  downwards  into  the  colourless 
liquid  below.  If,  now,  the  test-tube  is  shaken  energetically,  the 
oolour  reappears  as  at  first,  but,  on  standing,  the  liquid  again 
becomes  colourless.  This  alternate  production  and  disappearance 
of  the  beautiful  and  characteristic  red  colour  may  be  repeated  as 
many  as  fifteen  or  twenty  times,  the  solution  finally  attaining  a 
permanent  brownish  yellow  colour. 

Pore  tannic  acid  gives  no  coloration  with  potassium  cyanide, 
bnt  commercial  tannic  acid  invariably  contains  a  certain  amount  of 
gallic  acid,  and  therefore  the  reaction  is  usually  observed,  though 
the  colour  is  only  feeble. 

A  sample  of  tannic  acid,  which  gave  a  rather  deep  coloration 
with  potassium  cyanide,  was  dissolved  in  water,  and  to  the  strong 
•elation  about  one-third  of  its  volume  of  ether  was  added,  and  the 
whole  shaken  vigorously.  After  standing,  three  layers  were  formed, 
as  described  by  Guibourt  (^Anii,  Ghem.  Phann.,  48,  359). 

After  evaporation  of  the  upper  ethereal  layer,  the  light  yellow 
lesidue  was  dissolved  in  water  and  treated  with  potassium  cyanide, 
when  the  deep  red  colour  dae  to  gallic  acid  was  produced.  The 
middle  layer  was  found  to  contain  a  still  larger  quantity  of  gallic 
acid.  A  drop  of  the  syrupy  brown  aqueous  solution  of  tannic 
acid,  which  formed  the  lowest  layer,  when  diluted  with  water  and 
treated   with  potassium  cyanide,  gave  a  much   feebler  coloration 
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than  the  original  t-annic  acid.  This  process  of  purification  was 
repeated  four  times,  the  gallic  acid  reaction,  both  in  the  case  of  the 
•upper  ethereal  layer  and  the  syrupy  tannic  acid  solution,  becoming 
weaker  each  time,  until  at  last  the  cyanide  produced  no  coloration 
whatever. 

It  thas  appears  that  tannic  acid  free  from  gallic  acid  is  not 
<;oloured  by  potassium  cyanide,  which  reagent  therefore  affords  hf 
far  the  most  convenient  means  of  distinguishing  those  two  acids. 
Moreover,  the  presence  of  a  very  small  quantity  of  gallic  acid  in 
tannic  acid  is  indicated  by  this  means. 

Becognition  of  Qenoine  Beechwood  Creasote.  H.  Hager. 
(^Chemical  News,  xlviii.  9,  from  Zeitschr.  fur  Analyt,  Chem.)  Pore 
beechwood  tar  creasote  is  not  soluble  in  doable  its  volume  of 
Anhydrous  gylceriu,  but  forms  therewith  a  milky-white  or  whitish 
mixture,  which  ought  not  to  be  colonized.  Other  creasotes  dissolve 
in  double  their  volume  of  glycerin.  To  detect  phenol,  3  vols,  of 
a  75  per  cent,  glycerin  are  mixed  with  one  vol.  of  the  suspected 
creasote  and  well  shaken.  On  settling  there  are  formed  two  strata : 
a  turbid  one  below,  and  a  lighter  layer.  The  latter  consists  of  the 
•creasote  which  has  given  up  its  proportion  of  phenol  to  the  lower 
stratum,  its  volume  becoming  smaller  according  to  its  proportioa 
of  phenol.  In  order  fully  to  remove  the  latter  (at  least  up  to  98 
per  cent.)  from  the  creasote,  the  upper  layer  is  again  shaken  up 
with  three  times  its  volume  of  75  per  cent,  glycerin  as  before. 
On  shaking  up  with  ammonia  (of  5  per  cent.),  the  phenol  passes 
into  the  latter,  whilst  the  beech-tar  creasote  remains  undissolved. 
If  the  sample  is  mixed  with  an  equal  volume  of  soda-lye  of  sp.  gr. 
1*334,  it  should  form  a  clear  yellow  permanent  liquid,  a  slighA 
degree  of  heat  being  liberated.  One  vol.  of  beech-tar  creasote  dis* 
solves  completely  and  clearly  in  2  vols,  of  petroleum  benzene,  and 
the  solution  should  be  almost  colourless  or  yellowish.  Creasote 
containing  even  5  per  cent,  of  phenol  or  creosol  gives  a  turbid  mix- 
ture. The  solution  of  the  creasote  in  petroleum  benzene  is  divided 
into  three  parts.  The  first  is  shaken  up  with  an  equal  volume  of 
liquid  ammonia,  the  second  with  caustic  soda-lye  of  sp.  gr.  1*160. 
In  neither  should  a  dark  coloration  appear  in  the  course  o£  half 
an  hour.  The  third  portion  is  shaken  up  with  an  equal  volume 
of  baryta- water.  No  blue,  violet,  or  red  colour  should  appear  in 
either  stratum  of  the  liquid.  Such  colours  would  indicate  tar- 
oonstituents,  which  should  not  be  present  in  creasote.  If  1  voL 
•creasote  is  shaken  up  with  2  vols,  of  a  15  to  18  per  cent,  ammonia^ 
a  genuine  pure  sample  takes,  at  most,  a  lemon-yellow  colour  in  the 


CHEMISTBT.  155 

coarse  of  half  an  hour,  and  the  upper  aqaeoas  sfcratnm  is  pale  or 
yellowish.  Equal  volumes  of  creasote  and  collodion  should  form  a 
mixture  which  remains  colourless  for  half  an  hour. 

The  Determination  of  Phenol  in  Creasote  Oils.  Dr.  Kleinert. 
(Zeitschr.  fur  AnahjL  Chevi.,  1884,  1--13.)  The  author's  experiments 
were  undertaken  with  the  ohject  of  testing  the  value  of  Koppe- 
schaar's  method,  and  led  to  the  following  conclusions  : — 

1.  All  the  creasote  oils  examined  yielded  upon  distillation  the 
smallest  fractions  between  150-200°  C,  and  could  therefore  but  con- 
tain  very  small  quantities  of  phenol. 

2.  As  carbolic  acid  boils  at  184-185°  C,  the  fraction  distilling 
over  at  a  higher  temperature  than  200°  may  fairly  be  assumed  to 
contain  none  or  the  merest  traces  of  this  substance  ;  and  yet  it  is 
in  the  fractions  obtained  between  200-250°,  which  form  the  greater 
part  of  the  distillate,  that  the  greatest  percentages  of  phenol  are 
found  by  Eloppeschaar's  method. 

3.  The  acid  oils  also  contain  bodies  boiling  above  250°  C,  which 
show  the  same  behaviour  towards  bromine  as  phenol. 

From  all  this  it  follows  that  the  percentage  of  phenol  as  deter- 
mined by  Koppeschaar's  method,  consists  to  a  great  extent  of  other 
bodies  contained  in  the  acid  oils,  are  soluble  in  water,  and  have  a 
higher  boiling  point  than  phenol. 

Detection  and  Estimation  of  Picric  Acid.  G.  Christel.  (Ber, 
der  deuUeh.  chem.  Oes.,  xvi.  1396.)  When  lead  acetate  is  added 
to  a  solution  of  l-20th  mgrm.  of  picric  acid  in  5  c.c.  of  water,  a 
strong  opalescence  is  at  first  produced,  and  later  a  faint  or  some- 
times  distinctly  yellow  precipitate.  In  order  to  detect  the 
inesence  of  picric  acid  in  beer,  the  latter  is  evaporated  to  a  syrup, 
extracted  repeatedly  with  alcohol,  the  residue,  after  evaporation  of 
the  alcohol,  treated  with  sulphuric  acid,  and  extracted  with  ether, 
which  takes  up  the  picric  acid.  The  quantity  is  estimated  by  add- 
ing potassium  cyanide  to  a  solution  of  the  acid,  whereby  pheuyl- 
pnrporio  acid  (iso-purpuric  acid)  is  formed,  and  comparing  the 
depth  of  colour  with  that  produced  in  a  solution  of  picric  acid  of 
known  strength. 

A  Hew  Reaction  for  Thymol  and  Phenol.  J.  F.  Eykman. 
(American  Drugg.^  1884,  85.)  If  a  small  crystal  of  thymol  is  dis- 
solved in  about  1  cubic  centimetre  of  glacial  acetic  acid,  and  tbis 
solution  mixed  with  about  one-fifth  its  volume  (5  to  6  drops)  of 
concentrated  sulphuric  acid,  a  fine  blue  colour  is  produced  by 
allowing  one  drop  of  nitric  acid  to  fiow  down  to  the  bottom  of  the 
test-tube.     On  shaking  the  whole  liquid  acquires  this  blue  colour. 
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In  presence  of  not  too  small  a  quantity  of  thymol,  the  liquid 
appears  dichroic,  being  red  by  transmitted,  and  dark  blue  by  re- 
flected light. 

Phenol  differs  from  thymol  in  this  reaction,  by  causing  the  ap- 
pearance of  a  fine  violet-red  colour. 

Salicylic,  menthol,  camphol,  and  borneol  give  no  colour-reaction 
under  the  above  conditions. 

Detection  of  Iodoform,  Chloroform  and  Naphthol  in  Animal 
Fluids.  S.  Lustgarten.  (Zeitschr,  fur  Analyt.  Ghem.,  1883, 
Part  3.  Chemical  Neivs,  1883,  170.)  A  very  small  quantity  of 
sodium-phenol  (or  of  resorcine)  is  placed  at  the  bottom  of  a  very 
short  test-tube.  One  to  three  drops  of  the  alcoholic  solution  is 
then  added,  and  the  tube  is  warmed  cautiously  over  a  small  flame. 
In  a  few  seconds  there  appears  a  red  coating  at  the  bottom  of  the 
tube  which  dissolves  in  a  few  drops  of  dilute  alcohol  with  a  carmine 
colour.  In  applying  this  test  to  urine,  the  author  distils  about 
50  c.c,  mixes  the  neutral  distillate  with  potash,  and  shakes  it  up 
with  ether  in  a  separatiug-funnel.  The  ethereal  extract  is  dried  at 
a  common  temperature,  and  the  residue  taken  up  with  a  few  drops 
of  absolute  alcohol.  Blood  is  treated  in  a  similar  manner,  but 
alkali  should  be  added  before  distillation,  and  the  ethereal  extract 
should  be  mixed  with  a  few  drops  of  sulphuric  acid  in  order  to 
fix  bases.  For  the  detection  of  naphthol  the  author  utilises  its 
behaviour  with  chloroform  in  presence  of  alkali.  If  a-  or  )5- 
naphthol  is  dissolved  in  strong  potash,  mixed  with  chloroform,  and 
heated  to  50°,  a  rich  blue  liquid  is  obtained,  which  on  exposure  to 
the  air  passes  first  to  a  green  and  then  to  a  brown.  With  acida 
the  blue  solution  turns  to  a  red.  For  the  detection  of  naphthol  in 
nrine,  the  author  acidifies  strongly  with  hydrochloric  acid,  distils 
ofi*  about  one-half,  and  extracts  the  naphthol  from  the  distillate 
with  ether.  The  residue  on  the  evaporation  of  the  ether  is  dis- 
solved in  potash,  and  serves  for  the  application  of  the  test.  The 
distillate  may  be  advantageously  treated  with  animal  charcoal  at  a 
gentle  heat.  The  same  reaction  serves  inversely  for  the  detection 
of  chloroform. 

Vanadium  Sulphate  as  a  Reagent  for  Alkaloids.  K.  F.  Man- 
delin.  (Bei\  der  deiitsch.  chem.  Ges.,  xvi.  2323.)  The  author 
recommends  vanadium  sulphate  most  strongly  for  the  detection  of 
strychnine,  and  states  that  the  stability  of  the  reagent  proves  to- 
be  very  satisfactory.  (It  is  prepared  by  the  trituration  of  colour- 
less ammonium  vanadate  with  sulphuric  acid.)  The  reaction  with 
colchicine   and    colchiceine    is,    however,   only  reliable   when   the- 


CHEMISTRY.  157 

sulphate  is  freshly  prepared.  The  reactions  described  in  the 
earlier  commanication  were  obtained  with  a  solution  of  1  part  of 
ammonium  vanadate  in  200  parts  of  the  monohydrate  of  sulphorio 
^cid.  With  the  same  quantity  of  dihydrate,  similar  reactions  were 
observed  in  some  cases,  different  ones  in  others,  while  sometimes 
no  reaction  at  all  was  produced. 

In  the  Pharm,  ZeiL  fiir  Biissland,  1883,  22,  H.  Mandelin  proposes 
a  solution  of  1  part  of  ammonium  vanadate  in  100  parts  of  sulphuric 
acid  as  a  reagent  for  strychnine.  A  trace  of  the  alkaloid,  brought 
in  contact  with  a  few  drops  of  this  reagent  upon  a  watch-glass, 
causes  a  momentary  splendid  blue  coloration,  rapidly  changing 
into  violet  and  vermilion.  The  blue  coloration  is  evident  with 
■0*001  mgrm.  of  strychnine. 

Note  on  the  Beaction  of  ftuinine  with  Chlorine  Water  and 
Potasaiam  Ferrocyanide.  A.  Vogel.  {Zeitschr.  filr  AnalyL  Chem,^ 
1884,  78.)  The  author  states  that  this  well-known  test  for  quinine 
sacceeds  best  if  bromine  water  be  used  instead  of  chlorine  water, 
and  suggests  as  a  further  improvement  that  the  ammonium  carbon- 
ate usually  added  after  the  ferrocyanide,  should  be  replaced  by 
sodium  phosphate  or  borax. 

Separation  of  Morphine  in  Forensic  Investigations.  E .  S  c  h  e  i  b  e . 
(^Chemical  NewSy  xlvii.  217.)  The  substance  is  extracted  with  acidi- 
fied water,  the  solution  concentrated  to  a  syrup,  and  extracted  with 
ordinary  alcohol.  From  the  filtrate  the  alcohol  is  removed  by 
distillation,  and  the  colouring  matters  got  rid  of  by  shaking  with 
amyl  alcohol.  The  solution  is  now  made  alkaline,  again  shaken 
with  amyl  alcohol,  and  the  solution  of  the  alkaloid  evaporated  to 
dryness. 

The  residue  is  extracted  with  water  slightly  acidified,  and  the 
acid  solution,  after  being  rendered  alkaline  with  ammonia,  is  shaken 
with  absolute  ether  and  alcohol  (10  to  1.)  On  evaporation,  the 
morphine  is  obtained  free  from  all  colouring  matters  which  might 
otherwise  mask  the  characteristic  reactions. 

The  Opium  Test  of  the  German  PharmacopoBia.  Dr.  Geissler. 
(^Pharm.  Oentralkalle,  1883,  Nos.  16  and  19 ;  Pharm,  Journ,,  3rd 
series,  xiv.  645.)  The  author  has  critically  examined  the  method 
of  opium  assay  of  the  German  Pharmacopoeia,  and  arrives  at  the 
following  conclusions : — 

The  method  of  the  German  Pharmacopoeia  does  not  separate  the 
morphia  completely. 

The  morphia  separated  is  at  least  not  always  pure. 

The  results  are  not  uniform. 
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These  objections  may  be  urged  against  every  naethod  of  estima- 
ting morphia  that  has  yet  been  proposed,  but  the  process  of  the 
Pharmacopooa  Germanica  leaves  more  in  solution  than  others  do, 
and  yields  a  less  pare  morphia.  To  comply  with  its  reqnirements 
an  opium  must  contain  12  to  13  per  cent,  of  morphia. 

In  his  concluding  remarks,  the  author  expresses  his  approval  of 
Mylius's  volumetric  estimation  of  morphia,  but  hopes  soon  to  perfect 
a  gravimetric  method  based  upon  the  solubility  of  morphia  in 
ammonia. 

A  New  Reaction  and  Test  for  Atropine.  A.  W.  Gerrard. 
(JPharm.  Journ.,  3rd  series,  xiv.  718.)  Whilst  studying  the  be- 
haviour of  atropine  towards  mercuric  chloride,  the  author  foand 
that  on  mixing  hot  alcoholic  solutions  of  the  two  substances 
they  gave  a  yellow  precipitate,  which  on  boiling  became  red.  On 
diluting  the  mixture  with  water,  a  further  amount  of  yellow  preci- 
pitate was  obtained,  which  also  changed  to  red  on  boiling. 

The  precipitate  separated,  washed,  and  dried,  was  found  on 
analysis  to  be  murcuric  oxide,  with  a  small  trace  of  mercurous 
oxide.  The  reaction  representing  the  first  change  can  be  shown 
by  the  following  equation, — 

2Ci7H23N03  +  HoO  +  HgCl2  =  2Ci7Ho3N03HCl4-HgO. 

In  addition  to  the  above  reaction,  the  author  finds  that  a  second 
one  takes  place  simultaneously.  This  second  reaction  is  between 
the  atropine  hydrochlorato  and  two  more  molecules  of  the  mercnrio 
salt,  yielding  the  following  combination  : — 

Ci7  Hn3  N  O3  H  CI  +  2  Hg  CIo  =  Ci7  H03  N  O3  H  CI  (Hg  C^g 

Atropine  Mercuric  Dimercoric  chloride  atropine 

hydrochlorato  chloride  hydrochlorate. 

On  cooling  and  setting  aside  a  few  hours,  this  compound  separated 
in  tufts  of  crystalline  plates. 

For  practically  working  the  test,  the  author  recommends  the 
following  procedure :  To  a  small  portion  of  atropine  in  a  test  tube, 
add  about  2  c.c.  of  a  5  per  cent,  solution  of  mercuric  chloride  in 
60  per  cent,  alcohol,  and  warm  gently ;  the  precipitate  will  at  once 
appear,  and  become  brick- red  in  colour.  Like  most  alkaloidal 
reactions,  there  are  certain  limiting  conditions  necessary  for  the 
success  of  the  test.  It  does  not  answer  in  dilute  solutions,  neither 
does  it  turn  out  well  if  the  atropine  be  added  to  the  mercury,  but 
working  as  the  author  has  described,  the  reaction  is  strongly 
marked. 
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A  Few  Method  for  the  Determination  of  Urea.  L.  Hngon- 
nenq.  (Camptes  Rendus,  xcvii.  No.  1.)  The  urine  is  filtered 
through  animal  charcoal,  then  diluted  with  water,  and  heated  to 
140^  in  a  sealed  tnhe.  The  ammoninm  carbonate  formed  is  then 
determined  by  titration,  nsing  as  indicator  the  coal-tar  colour 
known  as  Orange  No.  3.  The  numbers  obtained  agree  very  fairly 
with  those  obtained  by  the  hypobromite  process.  This  method 
may  be  applied  to  albuminous  urines  if  the  albumen  is  previously 
coagulated  by  heat.  It  is  not  available  in  such  as  contain  glucose 
or  magnesia  in  notable  quantities. 

A  Colorimetric  Process  of   Estimating  Gluten  in  Flonr.     L. 

Beed.     (^Chemical  News,  xlviii.  63.)     The  principle  upon  which  the 

estimation  is  based  is  the  production  of  a  yellow  nitro-body  when 

nitric  acid  acts  upon  albuminoids.     0*5  gram  of  flour  is  weighed 

ont  and  carefully  transferred    to   a   test  tube,    which  is   divided 

(beginning  at  the  bottom  and  ending  the  graduation  about  half 

way  np)  into  four  parts  of  equal  capacity ;  water  is  now  to  be 

added  np  to  the  fourth  mark  exactly,  and  the  test-tube  violently 

shaken,  being  closed  by  the  thumb.     Frothing  is  best  avoided  if 

the  shaking  be  terminated  by  successive  inversions  of  the  tube ; 

the  contents  are  temporarily  transferred  to  another  dry  test-tube 

whilst  the  marked  one  is  cleaned  (all  the  pourings  out  are  to  be 

done  immediately  after  shaking).     A  quarter  of  the  liquid  is  now 

poured  back,  viz.,  np  to  mark  1,  and  the  tubes  filled  up  to  mark  3 

with  nitric  acid  of  strength  such  that  half  a  test-tube  full  of  it 

appears  white,  when  a  white  surface  is  observed  vertically  through 

it,  but  the  acid  should,   barring  this  condition,  bo  as   strong  as 

possible.     The  test-tube  is  now  made  to  stand  exactly  five  minutes^ 

with  occasional  shaking  up,  and  is  then  to  be  filtered  immediately 

after  shaking  through  a  dry  filter  into  a  dry  receptacle ;  a  standard 

flonr  is  then  to  be  treated  in  the  same  way,  and  the  two  clear  yellow 

solutions  examined  colorimetrically  ;  the  qualities  of  the  flours  are 

then  inversely  as  the  heights  of  equal  colour. 

Estimation  of  Starch  in  Cereals.  C.  O' Sullivan.  (Ghemt" 
eal  Nems^  xlviii.  244.)  The  method  may  be  briefly  described  as 
follows:  The  finely  ground  grain  is  successively  extracted  with 
eUier,  alcohol  (sp.  gr.  090),  and  water  at  35-38°.  The  starch 
in  the  washed  residue  is  gelatinised  by  boiling  with  water,  cooled 
to  63^,  and  converted  by  diastase  into  dextrin  and  maltose.  If  a 
quantitative  determination  of  these  two  products  be  made,  the 
starch  originally  present  can  be  calculated.  The  author  describes 
the  method  as  follows :  About  5  grams  of  the  finely-ground  flonr 
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are  introdnced  into  a  wide-necked  100  c.c.  flask,  and  just  satarated 
-with  alcohol,  sp.  gr.  082  ;  20-25  c.c.  of  ether  are  added.     After 
standing  several  hoars,  with  occasional  shaking,  the  ethereal  sola- 
tion  is  decanted  through  a  filter,  and  the  residue  in  the  flask  washed 
with    ether.     To  the  residue  80-90  c.c.  of  alcohol,    sp.  gr.   0*90, 
are  added,  and  the  mixture  warmed  to  35-38°  for  a  few  hours; 
the  alcoholic  solution  is  then  decanted  through  the  same  filter,  and 
the   residue  washed  with   alcohol,  [sp.   gr.   0*90,  at  35-38°.     The 
residue  in  the  flask  and  on  the  filter  is  washed  into  a  500  c.c. 
beaker,  and  the  beaker  filled  with  water.     In  about  twentj-foor 
hours  the  solution  is  decanted  through  a  filter,  and  the  residue 
washed    with    water  at  35-38°.      The  residue  in  the  beaker  and 
•on  the  filter  is  washed  with  a  short  camel-hair  brush  and  a  fine  jet, 
into  a  100  c.c.  beaker.     The  whole  is  then  boiled  for  a  few  minates 
in  the  water-bath,  with  constant  stirring,  to  gelatinise  the  starch ; 
the  beaker  and  its  contents  are  cooled  to  62-63°,  and  about  0*03 
gram  of  diastase  added ;   the   digestion  at  62°   is  continued   for 
an  hour.     The  solution  is*  then  boiled  for  eight  to    ten  minutes, 
filtered    into  a   100   c.c.  measuring   flask,  the    residue    carefully 
washed  with  successive  small  quantities  of  boiling  water,  and  the 
whole  made  up  to  100  c.c.  at  15'5.     The  ether  frees  the  grains 
from  fat,  etc. ;  the  alcohol  (0*90)  removes  the  sugars,  albuminoids 
•other  than  casein,  etc.,  whilst  water  at  35-38°  dissolves  out  the 
amylams.     Dextrin  and  maltose  are  the  sole  products  of  the  action 
of  diastase  on  starch.     The  diastase  is  prepared  as  follows: — 2  to 
3  kilos,  of  finely-ground  pale  barley  malt  are  mixed  with  sufficient 
water  to  saturate  and  cover  the  whole.     After  standing  three  or 
four  hours  the  mass  is  squeezed  with  a  filter-press.     If  not  bright 
the  liquid  is  filtered.     To  the  clear  solution,  alcohol,  sp.  gr.  0*83, 
is  added  as  long  as  a  flocculent  precipitate  falls ;  as  soon  as  the 
supernatant  liquid  becomes  milky,  the  addition  of  alcohol  is  dis- 
continued.      The   precipitate   is    washed  with  alcohol,    0* 86-0*88, 
dehydrated  with  absolute  alcohol,  pressed,  and  dried  in  vacuo  over 
sulphuric  acid  until  its  weight  is  constant.     Diastase  thus  prepared 
is  a  white,  friable,  easily  soluble  powder,  which  retains  its  activity 
for  a  considerable  time.     5  grams  of  barley  flour  thus  treated  with 
0*03  gram  diastase  gave  100  c.c.  at  15*5°,  having  sp.  gr.  1  01003, 
which  represents  25*39  grams  of  solid  matter  (taking  1*00395  as  the 
sp.  gr.  of  a  solution   containing    1  per  cent,  of  starch  products), 
9*178  grams  of  this  solution  reduced  0*241  g^am  of  cupric  oxide, 
and  200  m.m.    of  it  gave   a  deviation  in   the    Soleil    Wentzke- 
Scheibler  saccharimeter  of  21*1  divisions.     Thus   we  have  0*24L 
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gram  x  0-72$6  =  0-1748  gram  of  maltose  in  91 78  grams ;  in  the  100 
c.c,  or  101*003  grams,  there  are  1*923  gram  of  maltose;  1  gram  of 
maltose  in  100  c.c.  gives  a  deviation  in  200  m.m.  of  802  divisions, 
and  1  gram  of  dextrin  in  100  c.c.  gives  11*56  divisions.  So 
1*923  x8*02=15-422,  the  optical  activity  of  the  maltose;  and 
21*1 -15*422  =  5*678,  the  optical  activity  of  the  dextrin.  There- 
fore, in  100  c.c.  there  are — 

J— -- -  =  0*491  gram  of  dextrin. 

We  have,  therefore,  in  the  100  c.c. :  maltose,  1*923  gram  ;  dextrin, 
0*491  gram ;  diastase,  0*03  gram  =  2*444  gi*ams  out  of  2*539  solids,  as 
indicated  by  the  sp.  gr.  Of  this  deficiency  of  0*095  gram,  0*083 
proved  to  be  a-amylam  which  had  not  been  washed  out.  1  part  of 
starch  yields  1  part  of  dextrin,  and  1055  of  maltose.  The  starch 
represented  by  the  above  numbers  is,  therefore, — 

Dextrin  =  0*491 

Maltose  i-fX^  =  1*822 
1*055 

or  a  total  of  2*313  grams  of  starch  from  5  grams  of  barley.     Barley 

thus  contains  46*26  per  cent,  of  starch ;  a  second  experiment  gave 

46*38  per  cent.     The  author  gives  many  other  determinations  in 

detail.     Barley  malt  contains  39*9  per  cent.,  wheat  55*4;  wheat 

malt,  43*26  and  4353;  rye,  44  to  46;  rice,  75  to  77;  maize,  54 

to  58 ;  oats,  35  to  38  per  cent.     In  some  experiments  the  author 

estimated  the  starch  in  a  sample  of  pure  starch  containing  89*36 

per  cent,  of  dry  starch.     He  obtained  89*72  per  cent,  and  89*54 

per  cent.     The  author  states  as  the  result  of  his  experience  with 

Ihe  method,  that  the  difference  in    results   obtained  by  any  two 

obeenrerg  need  not  exceed  0*5  per  cent,  of  the  total  starch. 

Analysis  of  Soils.  A.  Guyard.  (Bull,  cle  la  Soc.  Chim.,  April 
20,  1884.  From  Chemical  Neics.)  The  mineral  products  useful  as 
plant-food,  and  which  require  to  be  determined  in  the  analysis  of 
soils,  exist  mainly  in  two  forms :  in  a  state  readily  assimilable  in 
the  mineral  portion,  and  in  an  assimilated  state  in  the  organic 
portion.  In  order  to  obtain  the  former  in  a  separate  state,  the 
author  treats  in  the  cold  100  grams  of  the  soil  with  a  refrigerated 
mixture  of  150  c.c.  of  hydrochloric  acid  with  an  equal  volume  of 
water.  He  filters  and  washes  at  first  with  cold  water,  and  then 
with  boiling  water  until  it  is  exhausted,  and  in  the  solution  he 
determines  lime,  magnesia,  alkalies,  and  phosphoric  acid.    He  thinks 
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it  advisable  not  to  reduce  samples  of  soil  to  an  impalpable  powder, 
and,  on  the  other  hand,  that  stones,  etc.,  should  be  broken  up, 
ground,  passed  through  the  same  sieve,  and  mixed  with  the  rest  of 
the  sample.  To  obtain  the  assimilated  elements,  he  ignites  100 
grams  of  soil  at  as  low  a  heat  as  possible,  stirring  until  all  the 
carbon  is  burnt  off.  This  portion,  when  cold,  is  treated  with  300  c.c. 
of  dilute  hydrochloric  acid,  and  exhausted  as  above. 

Wine  Analysis.  J.  Moritz.  (Zeitschr.fur  Analyt.  Chem,,  1883, 
Part  4;  Chemical  NewSy  xlix.  200.)  The  author  determines  total 
acidity  with  decinormal  alkali,  using  rosolic  acid  as  indicator ; 
extract  by  the  direct  process ;  ash  in  the  usual  manner ;  glycerin 
according  to  Neubauer  and  Borgmann^s  method ;  alcohol  by  means 
of  Geissler's  vaporimeter,  after  a  preliminary  distillation ;  phosphoric 
acid  by  the  uranium  method  in  the  ash  of  100  c.c.  of  the  sample ; 
sulphuric  acid  direct  in  50  c.c.  of  the  wine  after  acidification  with 
hydrochloric  acid ;  specific  gravity  by  means  of  Westphal's  balance, 
and  polarisation  with  Wild's  polaristrobometer  in  a  tube  of  200 
mm.  in  length. 

Note  on  the  Estimation  of  Fixed  Oils  and  Fats,  with  Special 
Keference  to  Milk.  A.  C.  Abraham.  (Pharm,  Journ.,  3rd  series, 
xiv.  512.)  The  principle  of  the  author  s  method  consists  in  the 
maceration  of  the  substance  under  examination  in  the  solvent 
suitable  for  extracting  the  fat,  then  taking  half  or  a  known  portion 
of  the  total  liquid  resulting,  determining  the  amount  of  fat  therein, 
and  calculating  from  this  the  amount  contained  in  the  whole. 

The  following  directions  are  given  for  the  assay  of  linseed  meal 
(crushed  linseed)  :  A  tube  is  taken  of  about  1  inch  in  diameter  and 
14  inches  in  length,  contracted  at  the  neck  and  stoppered ;  in  it 
is  placed  100  grains  of  linseed  meal,  and  upon  this  is  poured  2,000 
fluid  grains  of  spirit  of  wine,  less  such  an  amount  as  will  approxim- 
ately represent  the  volume  of  the  oil  contained  in  a  genuine  and 
fair  quality  sample  of  the  meal.  The  tube  is  now  shaken  to  enable 
the  spirit  to  expel  all  the  air  from  the  meal ;  and  when  this  has 
taken  place  the  tube  is  graduated  at  the  point  at  which  the  liquid 
stands.  It  is  now  ready  for  use.  When  it  is  desired  to  estimate  a 
sample,  100  grains  of  the  meal  are  inserted,  and  ether  added  until 
it  reaches  the  mark ;  it  is  then  stoppered  or  corked,  and  occasionally 
shaken  during  a  sufficient  time,  when,  if  any  loss  has  taken  place 
by  evaporation,  or  the  volume  has  been  apparently  diminished  by 
the  loss  of  air  from  the  meal,  it  is  made  up  to  the  original  point, 
again  shaken,  and  set  aside.  When  it  has  completely  subsided,  1,000 
fluid  grains  of  the  clear  supernatant  liquid  are  removed  with  a 


CHEMISTRY.  163 

pipette,  evaporated,  and  weighed  as  usual.  By  doubling  the  product 
so  obtained,  the  amount  of  oil,  together  with  such  other  matters 
contained  in  the  meal  as  are  soluble  in  ether,  is  arrived  at. 
The  details  of  the  process  as  applied  to  milk  are  as  follows : — 
A  1000  grs.  specific  gravity  bottle  is  filled  with  the  milk,  the 
weight  taken  which  gives  the  specific  gravity.  This  is  emptied 
upon  250  grs.  of  powdered  glass  or  hydrated  sulphate  of  calcium, 
and  the  flask  either  weighed  or  rinsed  out  with  a  few  drops  of 
distilled  water,  although  practically  neither  is  necessary,  as  the 
amount  of  milk  adhering  to  the  flask  when  once  found  will  be 
practically  constant  for  all  samples  (unless  sour).  The  milk  taken 
is  to  be  evaporated  to  dryness  with  the  glass  and  thoroagly 
powdered,  when  it  is  to  be  introduced  into  a  tube ;  2,000  fluid  grs. 
of  ether  added  from  a  pipette,  so  as  to  avoid  loss  by  evaporation ; 
the  tube  stoppered,  shaken  occasionally  during  some  hours,  after 
which  1,000  fluid  grs.  may  be  removed,  dried,  and  weighed.  This 
must  not  simply  be  doubled,  as  an  allowance  must  be  made  for  the 
{at  dissolved  by  adding  to  the  weight  found  one-ninth  (the  sp.  gr. 
of  butter  fat  being  about  *900),  deducting  this  from  1,000,  and  cal- 
culating the  whole  amount  present  by  simple  proportion,  thus, — 

Fat  fonnd,  say 9 

Add  one-ninth 1 

10 

.-.  990  fluid  grs.  of  ether  took  up  9  grs.  of  fat,  how  much  would  2,000  take  up  ? 

990  :  2000  :  9 
11)200 

18*18    total  fat  present. 

The  difierence  between  the  amount  which  would  be  arrived  at  by 
simply  doubling  the  weight  found,  and  that  obtained  as  above,  will 
never  amount  to  more  than  about  '005  per  cent. 

Determination  of  Fat  Acids  in  Oils.  C.  E.  Schmitt.  (Monit. 
SciefUifique  [3],  xiv.  205 ;  Analyst,  1884,  125.)  Nearly  all  vegetable 
oils  are  subject,  more  or  less,  to  fermentation,  and  the  fermentative 
action  causes  fat  acids  to  separate  from  glycerin  with  the  formation 
of  free  acidity.  When  the  oil  is  used  for  soap-making  or  wool- 
cleaning,  the  presence  of  the  fat  acids  has  little  or  no  deleterious 
effect ;  but  when  used  for  machinery,  the  case  is  diflerent,  as  they 
acton  the  metal  bearings  in  a  similar  manner  to  mineral  acids, 
although  less  violently. 
The  process  used  for  the  estimation  of  fat  acids  is  that  of  Burstyn, 
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and  is  based  on  the  property  possessed  by  strong  alcobol  of  dis- 
solving the  fat  acids,  -while  neutral  fats  are  not  perceptibly  soluble. 

The  process  is  carried  out  by  shaking  up  100  grams  of  the 
oil  "with  100  grams  of  90  per  cent,  alcohol.  The  alcohol  separates 
from  the  oil,  carrying  with  it  the  fat  acids.  By  means  of  a  separ- 
ating funnel  the  alcohol  layer  can  easily  be  removed,  and  20  c.c. 
titrated  with  normal  alkali. 

The  acid  obtained  corresponds  to  sulphuric  acid ;  this,  multiplied 
by  5,  will  give  the  total  quantity  of  acid  as  oleic  acid. 

A  dispute  having  arisen  about  some  oil  purchased  by  a  house  in 
Lille,  the  author  was  led  to  examine  Bnrstyn*s  process. 

A  portion  of  the  alcoholic  solution,  equal  to  about  20  c.c,  was 
evaporated,  and  dried  at  a  temperature  of  100-105°  C,  until  the 
weight  became  constant.     The  following  oils  were  tested : — 


Burstyn's 
Procoas. 

By  Weight. 

Sweet  Almond  Oil 

•37 

•28 

Pure  Olive  .... 

•514 

•600 

Acid  Olive   .... 

6-83 

6- 

»>      i>        •        •        .        • 

9^23 

1015 

>»      »»       •         .        • 

12-70 

13' 

French  Rape  Seed  Oil . 

•85  to  •go 

•65  to  •go 

Bombay  „          „        .        . 

•75 

•25 

Dunkirk  Codfish  . 

•677 

•422 

The  process  of  Burstyn  may,  therefore,  be  considered  to  give 
satisfactory  results,  although  it  is  clear  that  alcohol  dissolves  volatile 
acids  which  are  lost  by  evaporation  and  also  colouring  matters 
which  have  no  action  upon  an  alkaline  solution.  Volatile  sub- 
stances tend  to  give  gravimetric  results  lower  than  those  by 
Burstyn's  process,  while  colouring  and  odorous  substances  give 
higher  results,  as  they  have  no  action  on  standard  alkali. 

In  titrating,  the  author  has  found  that  turmeric  gives  more  satis- 
factory results  than  either  litmus  or  phenolphthalein. 

Soap  Analysis.  Dr.  Filsinger.  (Ghemiker  Zeitung,  April  17, 
1884.  From  Ohem.  and  Drugg.)  The  author  recommends  the 
following  scheme  of  quantitative  analysis : — 

1.  Water, — In  the  case  of  hard  soap,  5  grs.  scraped  from  the 
sides  and  centre  of  a  new  section  must  be  first  very  gently  warmed, 
so  as  to  avoid  direct  melting ;  then  over  a  water-bath,  and  finally 
in  a  drying-box  at  a  temperature  100°  C,  until  the  weight  remaina 
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constant.  Before  each  weighing  the  soap  must  be  cooled  in  a 
desiccator  over  snlphnrio  acid.  Soft  soap,  of  which  10  grs.  are  taken, 
is  spread  in  a  thin  layer  over  a  large  watch-glass,  and  treated  in  the 
same  way. 

2.  Free  Fats, — Soap  containing  free  fat  has  a  peculiar  oleaginous 
feel,  and  yields  a  milky  solution  with  water.  The  dry  residue  from 
1  is  finely  powdered,  and  washed  on  a  filter  three  or  four  times  with 
lukewarm  petroleum  ether ;  the  filtrates  are  collected  in  a  beaker  of 
known  weight,  evaporated,  dried,  and  weighed. 

3.  Free  Alkali. — The  residue  from  2  is  digested  for  a  short  time 
with  alcohol  (95°),  slightly  warmed,  filtered,  the  residue  on  the 
filter  washed  with  warm  alcohol,  the  filtrate  coloured  with  a  few 
drops  of  a  solution  of  phenolphthalein,  and  titrated  with  sulphuric 
or  hydrochloric  acid. 

4.  Foreign  Bodies  fraudulently  added. — These  are  found  together 
with  the  chlorides,  sulphates,  and  carbonates  of  the  alkalies,  in  the 
residue  on  the  filter  from  3. 

5.  Fat  Acids. — The  neutralised  alcoholic  solution  from  3  is  mixed 
with  water  in  a  moderate-sized  porcelain  dish,  the  alcohol  evapor- 
ated, the  fat  acids  precipitated  by  the  addition  of  sulphuric  acid, 
and  after  melting  and  settling  5  grs.  of  dry  wax  is  added.  When 
the  whole  is  cool,  the  solid  crust  of  fat-acid  wax  is  removed,  washed 
with  water  and  alcohol,  dried  without  melting,  and  weighed.  The 
weight  —  5  gr.  =  the  quantity  of  fat  acids. 

6.  Glycerin. — The  liquid  from  the  cake  of  fat  acid  is  treated  with 
a  small  excess  of  barium  carbonate,  heated,  filtered,  the  filter 
washed  with  hot  water,  and  the  filtrate  evaporated  to  dryness. 
The  residue  is  repeatedly  washed  with  alcoholic  ether,  the  filtrate 
evaporated  in  a  porcelain  dish,  dried  at  a  temperature  of  70°  C, 
and  weighed. 

7.  Total  Alkali. — Ten  grs.  of  a  fresh  portion  of  soap,  prepared  as 

in  1,  is  dried  in  a  platinum-dish,  and  then  heated  till  all  the  fat 

acids  have  been  destroyed.      The  porous  carbonaceous  residue  is 

boiled  with  water,  filtered  into  a  ^-litre  flask,  and  the  filter  washed 

with  hot  water  until  the  washings  cease  to  give  an  alkaUne  reaction. 

The  flask  is  then  filled  with  water  up  to  the  mark,  the  whole  well 

nnxed,  and  25  c.c.  (1*0  soap)  of  the  limpid  liquid  are  titrated  with 

sulphuric  acid.     The  result  represents  the  amount  of  total  alkali, 

*ud  deducting  from  this  the  percentage  of  free  alkali  found  by 

process  3,  this  gives  the  percentage  of  alkali  in  the  soap  combined 

with  fat  acids,  carbonates,  and  silicates. 

8.  Chlorine, — The  neutral  solution  is  mixed  with  one  or  two  drops 
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of  a  solntion  of  potassium  chromate,  and  titrated  with  a  -^  soliitioii 
of  Bilver.  From  the  amount  of  silver  solution  used  is  deducted  a 
quantity  equivalent  to  that  required  for  retitrating  the  sodium 
hydrate  solution,  and  the  remainder  represents  the  percentage  of 
chlorine  present  in  the  soap  tested. 

9.  Silicic  Acid, — Seventy-five  c.c.  of  the  filtrate  from  7  are  super- 
saturated with  hydrochloric  acid,  evaported  to  dryness,  and  the 
residue  washed  and  weighed. 

10.  Sulphates, — The  filtrate  from  9  is  boiled,  and  while  boiling, 
barium  chloride  is  added,  the  precipitated  barium  sulphate  washed, 
dried,  and  weighed,  and  calculated  for  potassium  or  sodium  sulphate. 
The  filtrate  is  evaporated  with  an  excess  of  hydrochloric  acid,  dried 
with  caustic  baryta,  the  barium  precipitated  with  ammonium  car- 
bonate, the  whole  dried,  and  after  volatilization  of  the  ammonium 
chloride,  the  total  percentage  of  the  chlorides  of  the  alkalies  de- 
termined. 

11.  Potash  and  Soda  are  determined,  in  the  usual  way,  with 
platinum  chloride.  Carbonates  are  found  by  a  direct  determination 
of  carbonic  acid  in  a  fresh  portion  of  soap. 

Detection  of  Blood  upon  Garments  which  have  been  Washed.  G. 
H  u  s  s  o n .  (  Oomptes  Rendiis,  Oct.  1 9, 1 883 .  From  Ohemica I  News,^ 
When  linen  stained  with  blood  has  been  thoroughly  washed,  it  is 
difficult  to  detect  the  characteristic  elements.  When  the  micro- 
scope and  the  spectroscope  have  detected  neither  hasmoglobin  nor 
haBmatin,  it  would  be  imprudent  to  reckon  upon  the  discovery 
of  fibrin.  But  it  may  be  important  to  show  the  care  which  the 
accused  has  taken  to  wash  one  part  of  a  garment  more  than 
another.  Water  does  not  generally  suffice  to  remove  every  trace 
of  blood ;  the  spot  requires  to  be  soaped,  and  when  it  is  not  after- 
wards rinsed  with  abundance  of  water,  the  linen  or  the  garment 
generally  retains  traces  of  soap,  which  may  be  recognised  without 
interfering  with  the  search  for  crystals  of  hsematin  hydrochlorato. 
The  author,  having  cut  off  a  portion  of  the  tissue  at  the  suspected 
part,  puts  it  in  a  wateh-glass,  and  moistens  it  with  a  few  drops  of 
distilled  water.  The  whole  is  kept  for  two  hours  on  the  sand- 
bath  at  about  40°,  a  drop  of  water  being  occasionally  added  to 
prevent  drying  up.  The  swateh  is  then  pressed  with  small  forceps, 
and  the  liquid  which  flows  out  indicates  by  its  colour  if  crystals  of 
hsematin  may  be  expected.  This  water  is  evaporated  drop  by 
drop  on  a  slip  of  glass  which  serves  for  microscopic  observation. 
If  the  liquid  is  too  much  spread  out  upon  the  glass,  the  residue  is 
scraped  and  carefully  brought  to  the  centre  of  the  slip,  where  it  is 
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retained  bj  means  of  a  drop  of  a  solution  of  potassium  iodide  or 
chloride  at  1-lOOth.     The  same  portion  of  the  tissue  is  put  back 
in  the  watch-glass,  and  treated  with  a  small  quantity  of  glacial 
acetic  acid,  which,  after  heing  pressed  out,  is  evaporated  upon  the 
first  residue  with  the  pi*ecaution8  laid  down  above.      Having  placed 
a  disc  of  thin  glass  upon  the  residue,  glacial  acetic  acid  is  intro- 
duced bj  capillarity  between  the  two   glasses.      It   is   heated  to 
boiling  and  let  cool,  care  being  taken  to  slope  the  glass  slightly ; 
so  that  the  liquid  which  has  not  evaporated  may  collect  at  one  of 
the  angles  of   the  thin  glass  cover.     If  there  is  still  hsdmatin,  the 
crystals  of  the  hydrochlorate  will   appear.     If  there  is  soap,  we 
find  yellow  drops  of  oleic  acid  along  with  margaric  acid,  which 
crystallizes  in  characteristic  needles,  more  or  less  curved.     They 
appear  first  in  the  form  of  an  elougated  Q,     If  there  is  much  soap 
these  needles  unite,  and  form  hairy  dendriform  masses.     If  there 
IB  but  little,  they  unite  two  by  two,  or  in  small  fibrous  tufts,  which 
have  a  certain  resemblance  to  fibrin  fixed  upon  the  fragments  of 
the  tissue.      This  similitude  of  form,  though  remote,  may  mislead. 
Filaments  of  fibrin,  seen  with  the  microscope  without  crystals  or 
rays  of  hsematin,  do  not  seem  a  sufficient  proof  of  the  presence 
of  blood.     When  the  washed  spot  is  large  enough,  a  second  portion 
may  be  cut  off,  boiled  in  distilled  water,  the  liquid  filtered  through 
a  very  small  filter,  evaporated  down,  and  ignited  in  a  platinum 
capsule.      The  residue  is  taken  up  in  a  drop  of  distilled  water, 
which  turns  the  edge  of  a  slip  of   red  litmus  paper  blue.     Both 
the  acid  and  the  alkali  of  the  soap  are  thus  demonstrated. 

Peptone.     A.   Poehl.    X^oum,  Ghem.  Soc,  1883,  926.)     Pep- 
tone  prepared  from  blood   serum  and  fibrin  is   identical  in  its 
properties  with  peptone  from  egg  albumen.     It  is  thrown  down 
from  neutral  solutions  by  alcohol  in  the  form  of  a  white  precipitate. 
Dried  at  100°  it  forms  a  slightly  yellow  brittle  mass,  soluble  in 
cold  water.     The  solution  is  not  changed  by  boiling.     Peptone  is 
Xiot  precipitated  by  the  addition  of   potassium  ferrocyanide  and 
acetic    acid,    but    is    completely    precipitated     from    moderately 
concentrated   neutral   solutions    by  neutral    salts.      Tannin  pro- 
duces a  brown  flocculent  precipitate  in  neutral  or  slightly  acid 
solutions,   but   not   in   alkaline   solutions.      Millon's  reagent  pro- 
duces in   neutral  or   slightly  acid  solutions  a  brown   precipitate, 
which  turns  red  on  warming.      By  the  putrefaction  of  peptone, 
ptomopeptone  is  produced;  it  differs  from  peptone  in  that  it  has 
iM)  action  on  polarised  light,  is  not  precipitated  by  basic  lead  ace- 
tate, and  is  decomposed  by  potash  with  formation  of  trimethylamine, 
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and  by  sodinm  hypobromite  with  eyolution  of  nitrogeD.  Peptone 
can  generally  be  detected  in  the  urine  of  fever  patients.  Animal 
tissue  (e.g.,  of  the  longs  and  kidney)  converts  blood  serum  and 
fibrin  into  peptone  at  a  temperature  of  35° :  papain,  the  leaves  of 
Carica  papaya,  and  other  vegetable  tissues,  have  the  same  property. 
The  artificial  formation  of  peptone  only  takes  place  in  the  presence 
of  a  small  quantity  of  free  acid.  Peptone  is  gradually  transformed 
into  albumen  by  the  action  of  dehydrating  agents,  snch  as  alcohol 
and  neutral  alkali  salts.  In  the  first  stage  of  the  reaction  it 
exhibits  the  properties  of  Meissner^s  )3-peptone,  and  is  precipi- 
tated by  acetic  acid  and  potassium  ferrocyanide.  In  the  next  stage 
it  is  precipitated  by  nitric  acid  (Me issuer's  a-peptone).  After 
the  action  has  continued  some  time,  the  product  is  no  longer 
soluble  in  cold  water  (Meissner's  metapeptone)  ;  and  in  the  last 
stage  the  product  gives  with  neutral  salts  a  precipitate  which 
dissolves  in  hot  water,  but  separates  again  on  cooling  (Meissner's 
parapeptone,  prope})tone  of  Schmidt-Miilbeim,  hemialbuminose  of 
Kiihne.) 

Ptomopeptone  does  not  exhibit  these  changes  when  treated  with 
dehydrating  agents. 

The  specific  rotation  of  peptone  is  [a]^  =  -14*479°  when  q=^0 
(q  is  the  percentage  of  water  in  the  solution)  and  [a]  ^  =  -  63*779° 
when  q  =  100°,  i.e.,  for  an  infinitely  dilute  solution.      The  specific 

Tl  —  1 

refraction  of  peptone —r— =0*4212  when  g  =  0,  and  0*3316  when 

q  - 100.  No  change  in  specific  gravity,  rotatory  power,  or  index  of 
refraction  takes  place  in  the  conversion  of  albumen  into  peptone; 
hcuco  the  author  regards  the  change  of  albumen  into  peptone  as 
merely  a  transformation  into  a  more  soluble  modification. 

Behaviour  of  Elastin  in  Peptic  Digestion.  J.  Horbaczewski. 
(Zeitschr,  fiir  Physiol.  Chem.,  vi.  330-345.  From  Journ.  Chem. 
Soc.)  Little  has  heretofore  been  known  on  this  subject,  the  view 
obtaining  in  most  of  the  text<books  being  that  elastic  tissue  is  not 
acted  on  by  the  digestive  fluids. 

Recently,  however,  J.  Etzinger  has  made  the  observation  that 
the  ligamentum  nuchsd  of  the  ox  is,  in  the  course  of  ten  days, 
almost  completely  dissolved  by  pepsin  and  0*3  per  cent,  solution  of 
hydrochloric  acid. 

The  author's  experiments,  conducted  also  with  elastic  tissue 
prepared  from  the  ligamentum  nuchsB  (cervical  vertebral  ligament) 
of  the  ox,  show  that  this  comports  itself  similarly  to  albumen  in 
peptic  digestion,  and  yields  similar  products  in  the  reaction.     The 
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•elastin  obtained  in  the  end  by  repeated  parification  of  the  tissue 
•employed,  details  of  which  are  given  by  the  author,  was  foand  to 
be  absolntely  free  from  salphur,  and  to  yield  on  ultimate  analysis 
the  following  percentage  results, — 

C,  54-32  ;  H,  699 ;  N,  1675  ;  Ash,  0-51. 

The  products  of  digestion  are  two  substances,  which  are  separable 

one  from  another.     One  of  these,  to  which  the  name  hemillactine 

is  given  by  the  author,  is  precipitable  from  its  aqueous  solution  by 

acetic  acid  and  potassium  ferrocyanide,  also  by  freshly  precipitated 

plumbic  hydroxide  and  fernc  acetate,  and  behaves  somewhat  like 

the  hemi-albumen  of   Salkowski,  or  the  propeptone  of  Schmidt- 

Hiilheim.     The  other  exhibits  properties  similar  to  those  of  albumen 

peptone,  and  is   not  precipitated  by  potassium  ferrocyanide  and 

acetic  acid.     It  is  named  elastin  peptone  by  the  author.     As  regards 

ultimate  analysis,  very  little  difference  is  perceptible  between  hemi- 

elastin  and  elastin,  as  the  following  results  concerning  the  former 

show, — 

C,  54-22 ;  H,  702 ;  N,  1684 ;  Ash,  0-48  per  cent. 
Elastin  peptone  yielded  the  following  percentage  composition, — 

C,  53-57;  H,  8-075 ;  N,  16*20. 

Other  details  of  the  properties  and  reactions  of  these  respective 
substances  are  given  in  the  paper. 

By  simple  heating  with  water  at  100°  in  a  closed  vessel  for  about 
twenty  hours,  elastin  is  changed  into  elastin  peptone.  Schultze  bad 
previously  described  the  process  with  superheated  steam  as  essential 
fortius  transformation. 

In  regard  to  the  physiology  of  digestion,  it  is  therefore  now 
sbown  that  elastin  is  digestible,  and  doubtless  capable  of  absorp- 
tion; although  not  holding  any  prominent  position  among  the 
constituents  of  nutritive  substances,  it  nevertheless  must  be  in- 
cluded with  those,  and  in  the  form  of  sarcolemma,  neurilemma, 
and  the  muscular  sheaths,  apart  from  its  occurrence  in  larger 
amount  in  the  ligaments  and  walls  of  vessels,  is  widely  distributed, 
and  a  digestible  constitutent  of  animal  food.  The  author  had  an 
unusual  opportunity  of  testing  the  digestibility  of  elastin  in  the 
iJase  of  a  patient  under  the  care  of  Albert,  in  the  Surgical  Clinique, 
Vienna,  who  had  a  gastric  fistula.  A  small  bag  of  closely  woven 
silk,  containing  I  gram,  of  elastin  powder,  was  introduced  into  the 
stomach  through  the  fistula,  and  its  digestion  watched.     In  twenty- 
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four  hours  two-thirds  of  tho  elastin  had  disappeared,  some  swollen 
pulpy  elastin  remaining  behind.  This  was  dilated  with  water  and 
filtered.     The  clear  solntion  showed  the  reactions  of  hemielastin. 

Diastatic  Ferment  of  Bacteria.  J.  Wortmann.  (Zeitschr. 
filr  Physiol,  Ohem.,  vi.  287-329.)  The  author's  results  are  sum- 
marized in  the  following  conclusions  : — 

1.  Bacteria  are  capable  of  acting  on  starch,  whether  in  the  solid 
state,  as  paste,  or  in  solution,  in  a  manner  analogous  to  diastase. 

2.  As  in  the  case  of  diastase,  different  kinds  of  starch  are  attacked 
by  bacteria  with  different  degrees  of  rapidity. 

3.  The  action  of  bacteria  on  starch  is  manifested  only  in  the 
absence  of  other  sources  of  carbon  nutriment,  and  when  access  of 
air  is  not  prevented. 

4.  The  action  of  bacteria  on  starch  is  effected  by  a  ferment 
secreted  by  them,  and  which,  like  diastase,  is  soluble  in  water,  but 
precipitable  by  alcohol. 

5.  The  ferment  acts  precisely  as  diastase  in  changing  starch  into 
a  sugar  capable  of  reducing  cupric  oxide,  but  not  possessed  of  pep- 
tonizing properties. 

6.  The  ferment  itself  is  also  capable  of  acting  on  starch  in  the 
absence  of  oxygen. 

7.  The  ferment  is  secreted  by  bacteria  also  in  neutral  solution  of 
starch,  and  exerts  its  influenee  under  these  conditions. 

8.  This  influence  is  expedited  in  slightly  acid  solutions. 

The  author  concludes  his  paper  with  speculations  as  to  the  con* 
ditions  under  which  bacteria  are  capable  of  generating  this  amylo- 
lytic  (diastatic)  ferment,  instead  of  the  ordinary  peptonizing  one. 

Fermentation  of  Cellulose.  H.  Tappeiner.  (Ber,  der  deutsoh. 
chein.  Ges.f  xvi.  1734-1740.)  Finely  divided  cotton-wool  op  paper 
is  introduced  into  a  flask  [containing  a  neutral  1  'per  cent,  solation 
of  extract  of  meat.  The  vessel  is  heated  at  100^,  and  when  oold 
a  small  quantity  of  the  contents  of  the  pancreas  is  added.  !Fer> 
mentation  begins  in  a  few  days :  the  gases  evolved  consist  mainlj 
of  marsh-gas  and  carbonic  anhydride.  These  two  gases  are  in  ilM» 
ratio  1  to  7*2  at  the  beginning  of  the  process,  but  the  carbonic  acid 
afterwards  diminishes  to  the  ratio  of  1 :  3*4.  The  actual  figures 
are : — 

CO, . 

h'    . 

CH4. 
N      . 


CommeBcement . 

End. 

]         '         *   j        85-48 

76-98 

003 

11-86 

2-73 

2301 
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Acetic  and  iBobntjric  acids  are  the  chief  products  of  the  fer- 
mentatioii,  5*5  g^ms  of  cotton- wool  yielding  5'8  grams  of  volatile 
acids.     Acetaldehyde  is  also  formed.      Cellalose  undergoes  similar 
fermentation  in  the  first  stomach  of  raminants  and  in  the  alimentary 
canal  of  herbivora.      When  the  preceding  experiments  are  varied 
by  rendering  the  meat-extract  feebly  alkaline,  by  adding  Nageli's 
eolation  (potassiam  phosphate  0*2  gram,  magnesium  sulphate  0*04, 
gram,  and  calcium  chloride  0'02  gram),  or  a  solution  containing 
in  addition  to  the  above  salts  0'35  per  cent,  of  ammonium  acetate, 
0*3  acetamide,  or  0'6  asparagine,  the  following  results  were  ob- 
tained:— 


0*5  per  cent. 
Solution  of 
Meat  Extract. 

Asparagine. 

Acetamide. 

COj   . 
H       . 

'      ]          55-39 

.       42-71 
1-90 

86-47 

5-73 
7-80 

78-14 

13-68 
8-18 

No  difference  could  be  detected  in  the  bacteria  in  the  two  kinds  of 
fermentation.  In  addition  to  aldehyde,  isobutyric  and  acetic  acids^ 
a  small  quantity  of  ethyl  alcohol  appears  to  be  formed  by  the 
**  hydrogen  "  fermentation  of  cellulose. 

Alcohol,  aldehyde,  and  acetic  acid  are  produced  during  the  fer- 
meutation  of  hay.     The  gases  evolved  contain — 

CO2,  51-15 ;  H,  44-58 ;  CH^  09  ;  N,  418  per  cent. 

Ketalbnmen  and  Paralbnmen :  A  Contribation  to  the  Chemistry 
of  Enqrsted  Flnids.  O.  Hammarsten.  (Zeitschr,  fur  PhysioL 
Chem,,  vi.  194-226;  Jmim.  Ghem.  Soc,  1883,  874.) 

Metalhumen, — This  name  was  given  by  Scherer  in  1852  to  a 
proteid  substance  which  he  had  discovered  in  the  fluid  of  an  ovarian 
eysi  In  1864  Eichwald,  in  his  monograph  on  the  "  Colloid  De- 
generation of  the  Ovaries,"  ascribed  metalbumen  a  place  between 
nnim-albumen  and  peptone,  being,  like  paralbnmen,  a  transition 
■*»ge  between  the  two,  but  more  nearly  allied  to  peptone.  Metalbu- 
B»en  is  not,  as  stated  by  M6hu  (Arch.  Oenerales  d^  Med.,  ii.  1869), 
precipitable  by  magnesium  sulphate,  whilst  paralbnmen,  under  cer- 
tain circumstances,  may  be.  The  author  describes  processes  for  the 
Mparation  of  metalbumen  and  paralbnmen,  which  are  preferable  to 
thow  of  P16sz,  inasmuch  as  by  employing  fractional  precipitation 
l>y  alcohol  they  are  obtained  free  from  albumen.  Analysis  in  the 
case  of  metalbumen  yielded  these  results  : — 
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S.  O.        Ash. 
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c. 

H. 

N. 
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.     7-11 

.    10-30 

49-45    , 

.    6-91 

.     10-26 

60-0 

.    6-84 

.     10-27 
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II.      60-0      .     6-84     .     10-27    .   1-25.31-64.    1-4 

He  considers  metalbamen  more  closely  related  to  mncin  than  to 
albumen,  and  that  the  name  metalbumen  being  misleading,  that  of 
pseudomucin  might  be  provisionally  bestowed  upon  it. 

In  his  treatise  on  "  Colloid  Degeneration  of  the  Ovaries,"  Virchow 
pointed  out  that  when  the  colloid  tumour  becomes  cystic  a  softening 
of  the  colloid  substance  is  effected.  Recollecting  that  he  also 
showed  that  the  alkaline  solution  of  the  colloid  substance  is  no 
longer  precipitable  by  acetic  acid,  the  presumption  is  great  that 
Scberer's  metalbumen  is  only  a  changed  and  liquefied  colloid. 

Faralhumen. — This  was  also  discovered  by  Scherer  in  ovarian 
fluid.  It  corresponds  with  metalbumen  in  many  of  its  reactions, 
but  differs  chiefly  in  this,  that  in  boiling,  as  also  after  the  addition 
of  certain  reagents,  which  fail  to  throw  down  metalbumen,  but 
only  make  the  solution  opalescent  or  milky,  paralbumen  is  pre- 
cipitated. It  is  probable  that  paralbumen  is  a  mixture  of  psendo- 
mucin  with  varying  quantities  of  albumen.  The  author  prepared  it 
by  addition  of  albumen  to  metalbumen  (pseudomucin),  and  analysis 
confirmed  the  same  view,  affording  varying  results,  as  follows : — 


C. 

H. 

N. 

S. 

1. 

50-20 

6-79 

11-22 

,        — 

2. 

60-94 

6-92 

1200 

1-76 

3. 

51-80 

6-93 
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1-66 

4. 

—            , 

13-46 

.       1-80 

6. 

52-34 

7-19 
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,        _ 

According  to  the  author's  experience,  his  observations  are  in 
accordance  with  those  of  Hoppe-Seyler,  that  paralbumen  is  only  a 
mixture  of  a  mucoid  substance,  pseudamu-cin,  with  varying  propor- 
tions of  albumen,  chiefiy  serum- albumen.  So  far  as  he  has  found, 
ovarian  fluids  contain  no  specific  albumens — the  so-called  metalba- 
men and  paralbumen — but  only  very  small  quantities  of  peptone, 
varying  amounts  of  globulin  and  serum-albumen,  besides  a  never- 
failing  constituent  in  the  form  of  a  substance  allied  to  mncin, 
which  he  has  provisionally  termed,  as  above  stated,  pseudomucim. 
It  is  to  this  substance  that  ovarian  fluids  owe  their  peculiar 
property  :  when  it  is  found  almost  free  from  adherent  albumen,  then 
we  have  Schcrer's  metalbumen ;  on  the  other  hand,  when  the  pro- 
portion of  albumen  is  greater,  the  reactions  are  those  of  Scherer's 
paralbumen. 
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Certain  Beaddons  of  Albxunen.  E.  Grimaax.  (Comptes  Rendtis, 
May  26,  1884.)  Albumen  in  dilute  solution  is  converted  by  the 
action  of  heat  into  a  body  which  possesses  the  properties  of  the 
albuminates,  closely  bordering  upon  those  of  caseine.  If  solutions 
of  albumen  containing  1  per  cent,  of  dry  matter  are  heated  to  90° 
for  some  minutes,  a  few  flocculi  separate,  but  the  clear  filtrate  does 
not  become  turbid  on  boiling ;  but  by  the  action  of  carbonic  acid 
in  the  cold  it  gives  a  gelatinous  precipitate,  which  redissolves  in 
a  current  of  air. 

Formation  of  Uric  Acid  in  the  Animal  Economy.  A.  B.  Garrod. 
{Troc.  Boy.  Soc,  xxxv.  63-65.)  The  author  has  determined  the 
flolnbility  of  uric  acid  and  its  more  important  salts  at  the  tempera- 
ture of  the  healthy  human  body,  and  has  investigated  the  action  of 
ammonium  and  sodium  urates  on  their  chlorides  and  phosphates, 
when  mixed  with  each  other  in  various  proportions.  Observations 
irere  also  made  on  the  composition  of  urinary  excretions  of  the 
lower  animals,  whereby  it  was  shown  that  in  the  semi-solid  urines 
of  birds,  reptiles,  and  invertebrata,  the  urate  is  in  the  form  of 
qiihemle  aggregates,  consisting  of  a  number  of  smaller  spherules, 
united  with  or  contained  in  colloid  cells. 

The  author  lays  stress  on  the  varying  amounts  of  uric  acid 
excreted  by  different  animals  in  relation  to  the  elimination  of 
nitrogenous  substances,  and  the  excessively  large  excretion  of  uric 
acid  by  birds,  reptiles,  and  invertebrata  as  compared  with  the 
weight  of  their  bodies.  Thus  a  bird  throws  out  relatively  to  its 
weight  a  thousand  times  more  uric  acid  than  a  man. 

It  is  also  shown  that  whereas  in  the  kidneys  uric  acid  exists  as 
an  ammonium  salt,  in  the  blood  and  different  tissues  it  exists  as  a 
Mdinm  salt. 

The  results  of  the  investigation  show  that  uric  acid  is  not,  as 
Utherto  supposed,  formed  in  the  animal  body  during  the  metabolism 
of  its  various  organs  and  tissues,  then  thrown  into  blood,  and  after 
filtration  through  the  kidneys  eliminated  from  the  system  ;  but  that 
it  is  absolutely  formed  in  the  renal  organs  by  the  action  of  peculiar 
odls,  in  which  it  probably  exists  as  the  urate  of  a  compound 
ammonium,  readily  decomposed  into  uric  acid  and  ammonia.  As 
aach  it  is  secreted,  or  the  ammonium  may  be  replaced  by  sodium 
or,  under  abnormal  circumstances,  by  some  other  metal.  At  times 
it  is  deposited  as  a  crystalline  sodium  salt  in  the  cartilaginous  and 
filHvus  tissues.  Experiments  were  made  also  on  the  decomposi- 
tion of  uric  acid  by  hipp urates  and  benzoates.  Glycine,  glucose, 
and  glycerol  have  no  such  effect. 
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Formation  and  Decomposition  of  Tyrosine  in  the  Body.     H. 

Blendermann.  (ZeiUchr.  fur  Physiol,  Ghem.,  vi.  234-264  ;  Joum. 
-Chem.  Soc,  1883,  876.)  Tyrosine  is  a  product  of  the  decomposition 
of  albuminoids,  from  which,  as  well  as  from  allied  substances,  it 
may  be  formed  by  the  action  of  acids  or  alkalies  at  a  boiling 
temperature,  and  also  by  the  influence  of  certain  ferments,  especially 
the  trypsin  of  the  pancreas.  The  constant  association  of  tyrosine 
in  such  decompositions  of  albumen  makes  it  a  priori  probable  that 
it  is  also  formed  in  the  animal  body  on  the  breaking  up  of  proteids. 
This  fact  has  already  been  established  by  Kiihne  and  others.  The 
proportion  of  proteid  which  is  thus  changed  into  leucine  and 
tyrosine,  to  that  which  is  absorbed  from  the  ailmentary  canal  as 
peptone,  is  variable  and  dependent  on  several  conditions,  particularly 
upon  the  rapidity  of  the  absorption  process,  and  the  circumstances 
more  or  lest  favourable  to  an  abundant  development  of  putrefactive 
ferments.  The  question  as  to  whether  tyrosine  is  to  be  regarded 
as  a  normal  product  of  tissue-change  in  healthy  organs  is  an  open 
one.  Vircho w  long  ago  referred  its  presence  to  cadaveric  changes ; 
Naunyn,  Neukomer,  and  others  had  found  it  in  pus,  and  lately 
Leyden  discovered  it  in  the  sputum  of  a  girl  suffering  from 
haemoptysis.  Tyrosine  has  been  abundantly  found  in  pancreatic 
juice ;  but  according  to  Kiihne,  not  in  the  fresh  secretion.  Hnber 
found  it  in  normal  organs,  especially  in  fresh  spermatic  fluid ;  and 
he  meets  Vircho w*s  statement  by  the  results  of  experiments  which 
show  that  on  free  access  of  air,  cadaveric  decomposition  of  albumen 
yields  neither  leucine  or  tyrosine.  Radziejwsky*s  researches  are, 
however,  opposed  to  these  views  of  Huberts.  Hoppe-Seyler  has 
expressed  himself  of  all  investigators  most  decidedly  against 
the  occurrence  of  tyrosine  in  the  normal  organism  during  life. 
According  to  him,  it  is  a  pathological  product  of  cell-albumen,  and 
occurs  when  too  limited  quantities  of  oxygen  are  conveyed  to  the 
tissues.  Thus  formed,  it  may  under  certain  conditions  pass  away 
in  the  urine.  Tyrosine  is  found  in  the  organs  in  diflerent  diseases, 
almost  always  together  with  leucine,  and  often  in  considerable 
quantities.  Frerichs  has  found  it  in  the  liver  and  in  the  bile,  in 
small-pox  and  typhus  fever  ;  Frerichs  and  Stadeler  in  acute  atrophy 
of  the  liver;  Scherer  in  the  liver  of  a  drunkard  dying  of  typhus; 
Huber  in  the  spleen,  liver,  and  kidneys  of  leukssmia ;  and  Sotni»> 
chewsky  in  the  lungs  in  pneumonia.  In  cases  of  phosphonui 
poisoning,  tyrosine  has  been  found  in  the  liver,  kidneys,  and  blood, 
by  various  investigators.  Pouchet  asserts  that  it  is  further  present 
in  traces  in  healthy  urine,  and  numerous  observations  accord  it^ 


CHEMISTEY.  175 

with  or  without  associated  leucine,  a  place  in  the  urine  in  various 
disorders.      In  the  urine   of  acute  yellow   atrophy  of  the   liver, 
tyrosine  with  leucine  would  appear  to  be  constantly  present ;  bat 
less  frequently   in  the   urine   in   cases   of  phosphorus  poisoning, 
although   all  observers  agree  as  to  its  presence  in  the  liver  and 
other  organs.     In  other  diseases  tyrosine  is  rarely  present  in  the 
urine.      Anderson  has,  however,  asserted  the  contrary.      Several 
observations  have  quite  recently  been  made  regarding  the  fate  of 
tyrosine  in  the  system.      Schultzen  and  Neucki  found  increased 
secrettou  of  urine  after  administering  tyrosine  to  dogs,  and  conjec- 
tured that  this  substance  might  be  a  transition  stage  in  the  forma- 
tion of  urea  from  the  physiological  destruction  of  tissue  in  man. 
Brieger  found  that  after  giving  tyrosine  the  excretion  of  phenol- 
solphonic  acid   was    enormoasly   increased.      The    researches    of 
Baumann  have  established  the  presence  of  certain  aromatic  bodies 
in  the  normal  urine  of  man  and  other  animals,  which,  according  to 
liis  investigations  and  those  of  Brieger  and  Weyl,  are  derived  from 
the  breaking  up  of  albamen  or  of  tyrosine. 

The  relations  of  these  aromatic  bodies  to  tyrosine  may  be  readily 
shown.     The  now  established  formula  of  the  latter  is — 

Cg H^  (O  H).  Co  H3  (N  Ho).  C  0  0  H 

(imido-hydroparacoumaric  acid).  From  it  by  putrefaction  are 
formed  hydroparacoumaric  acid,  Cg  H^  (0  H).  (C  H2)3  C  0  0  H ; 
parahydroxypheny  lace  tic  acid,  Cg  H^  (0  H) .  C  Ho.  C  0  O  H  ;  para- 
eresol,  CgH^Me.  OH  ;  and  phenol,  CgH-.  0  H.  The  occurrence  of 
phenol  in  the  urine  had  been  observed  by  Stadeler,  Lieben,  and 
others ;  but  its  origin  was  referred  to  certain  of  the  vegetable 
constituents  of  food,  previously  to  Baumann  showing  that  it  was 
likewise  present  in  the  urine  of  flesh-fed  dogs,  and  that  it  is  a 
constant  putrefactive  product  of  albumen.  Brieger  also  showed 
that  phenol,  with  other  aromatic  bodies,  is  a  constant  constituent 
of  faocal  matters.  One  must,  with  Baumann  and  Brieger,  regard 
albamen  as  the  only  source  of  phenol  and  paracresol  in  these  cases. 
In  harmony  with  this  view  are  the  numerous  observations  of 
Brieger  on  the  occurrence  of  phenol  in  various  diseases  ;  also  those 
of  Salkowsky,  including  an  increased  excretion  of  phenol  after 
Hgatnre  of  the  gut.  The  author  also  found  the  same  increase  in  a 
case  of  severe  intermittent  fever.  Weyl  first  proved  that  phenol  and 
paracresol  are  formed  by  the  putrefaction  not  only  of  albumen,  but 
likewise  of  pure  tyrosine.  Baumann  obtained  hydroparacoumaric 
acid  and  parahydroxyphenylacetic  acid  from  the  putrefaction  of 
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pnre  tyrosine,  the  last-named  acid  being  also  obtained  by  E.  and 
H.  Salkowsky  from  putrid  albumen.  Both  of  these  acids  were 
further  decomposed  by  septic  ferments,  and  yielded  paracresol  and 
phenol. 

The  experiments  on  the  putrefaction  of  albumen  and  tyrosine 
thus  cited  afford  simple  and  clear  views  of  the  relations  of  the 
substances  occurring  in  urine  to  tyrosine.  Experiments  regarding 
the  excretion  of  phenolsul phonic  acid,  and  also  of  the  aromatie 
hydroxy-acids  in  artiBcial  digestion  of  tyrosine  have  not  yet  been 
made,  save  the  important  observation  of  Brieger  to  the  effect  that 
in  man  the  administration  of  tyrosine  is  followed  by  an  increased 
excretion  of  phenol.  In  the  author's  experiments  an  attempt  haa 
been  made  to  determine  the  fate  of  tyrosine  in  the  system.  The 
formation  of  yet  another  substance  from  tyrosine  was  also  held  in 
view,  hydroxymandelic  acid,  which  hitherto  has  only  once  been 
found  by  Schultzen  and  Riess,  and  which  undoubtedly  stands  in 
close  relation  to  tyrosine,  having  the  formula  Cg  Hg  O^.  Banmann 
did  not  succeed  in  finding  it  among  the  products  of  the  putrefaction 
of  tyrosine.  Tyrosine  was  introduced  into  the  system  in  these 
experiments  in  two  ways  :  either  formed  in  the  system  itself  by 
phosphorus  poisoning,  or  administered  by  the  mouth. 

Administration  of  Tyrosine  in  the  Food, — In  the  several  series 
of  experiments  carried  out  upon  dogs,  men,  and  rabbits,  the  author 
found  the  following  bodies  in  the  urine,  which  may  be  regarded  as 
products  of  its  transformation  : — 

1.  Phenols  in  largo  quantities  (man,  rabbit). 

2.  Normal  hydroxy-acids  in  increased  quantity  (dog,  rabbit). 

3.  Tyrosine  hydantoin  (rabbit). 

4.  Hydroxyhydroparaconmaric  acid  (rabbit). 

Those  named  in  3  and  4  appear  only  in  the  urine  of  animals 
when  saturated,  so  to  speak,  with  tyrosine ;  so  that  it  is  readily 
explicable  why  these  should  be  absent  from  normal  nrine.  Undttr 
2,  the  absence  of  hydroxy-acids  in  man  is  remarkable.  An  inter> 
esting  accordance  is  observable  between  the  results  of  administration 
of  tyrosine  and  of  phosphorus  poisoning  in  the  dog,  in  both 
instances  there  being  increased  formation  of  normal  hydroxy-acids 
and  absence  of  more  than  mere  traces  at  most  of  phenol.  The 
author  concludes  his  paper  with  notes  on  the  detection  of  tyrosine 
in  the  urine.  This  has  hitherto  depended  upon  its  separation  by 
the  Frerichs-Stadeler  method.  The  reactions  for  the  identification 
of  tyrosine  are  especially  those  of  Hofmann  (red  coloration  with 
Millon's  test)  and  of  Piria-Stadeler,  in  which  the  solpho-acid  of 
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tjToeine  is  formed,  which,  in  neutral  solution,  gives  a  blue  colour 
with  ferric  chloride.  This  latter  test  can  only  be  made  with  pure 
tyrosine,  and  the  former  g^ves  similar  reactions  with  other  bodies 
present  in  normal  urine,  such  as  phenols  and  hydroxy-acids.  Other 
vnknowii  constituents  of  urine  also  give  reactions  with  Millon's 
tflst. 

From  these  considerations  he  regards  Anderson's  observations, 
re£erred  to  at  the  outset  of  this  paper,  with  distrust.  He  has 
further  to  this  end  examined  the  urine  of  patients  in  the  Charity 
Hospital  under  the  care  of  Ehrlich  and  Brieger,  including  two 
ooosamptives,  a  case  of  pneumonia,  of  acute  articular  rheumatism^ 
hydatid  of  the  liver  and  carcinoma  of  the  liver,  without  in  any 
cue  finding  tyrosine,  much  less  leucine,  in  the  usual  way,  although 
Hillon's  test,  as  in  the  case  of  normal  urine,  gave  reaction.  Hoppe- 
Seyler  has  also  failed  to  detect  tyrosine  in  a  long  series  of  severe 
OMes  of  typhus  fever  and  other  diseases. 

Alteratioii  of  Cane  Sugar  in  the  Human  Stomach.  W.  Lenbe. 
{Bied.  Centr.^  1883,  427.)  100  c.c.  of  a  10-15  per  cent,  cane-sugar 
adation  were  introduced  into  an  empty  stomach  seven  hours  after 
ft  previous  meal,  or  in  the  morning  before  the  subject  had  eaten,  the 
itomach  having  been  previously  rinsed  and  the  rinsings  tested  with 
Tiommer's  test  to  negative  reaction.  Half  an  hour  after  intro- 
dncing  the  sugar,  there  was  no  reaction,  or  very  trifling,  whereas  in 
ft  known  unhealthy  stomach  the  reaction  was  considerable.  The 
explanation  appears  to  be  that  in  the  healthy  stomach  the  inverted 
ngar  is  absorbed,  which  is  not  the  case  in  the  unhealthy  one.  The 
giBtric  juices  of  both  healthy  and  sick  persons  cause  the  inversion 
of  cane  sugar  equally  outside  the  body,  but  if  a  solution  is  introduced 
in  equal  parts  in  the  stomachs  of  living  subjects,  and  withdrawn 
lalf  an  hour  afterwards,  the  difference  in  the  reducing  power  is 
aoei  marked,  the  healthy  stomach  showing  no  reaction,  whilst  the 
ttihealthy  does  very  strongly. 

PazaxaaithiDe,  a  New  Constituent  of  Human  XJrine.  G.  Salomon. 
{Zeiitehr.fur  Analyt.  Ohem.,  1883,  Part  4.)  The  body  described  by 
tlie  author  under  this  name  differs  from  xanthine,  bypoxanthine,  and 
giaaine  by  its  crystalline  ccharaters  and  its  insolubility  in  solution 
ef  loday  by  which  it  is  precipitated  from  its  aqueous  solution  in 
Bnante  rectangular  plate.  It  fuses  at  270^  C,  and  is  readily  soluble 
in  bot  water,  with  which  its  forms  a  perfectly  neutral  solution. 

Ownponnds  of  the  Creatinine-CFroup.    E.  Dnvillier.    (Oomptea 
fiejidttf,  xcvi.  1583-1685.     From  Joum,  Chem.  Soc) 
Melhylamido-arcaprocyamidine,  Cg  H^g  N3  0,  is  obtained  by  mixing 
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cold  concentrated  solutions  of  metbjlamido-a-caproio  acid  and 
cjanamide  in  equivalent  proportions,  adding  a  few  drops  of 
ammonia,  and  allowing  the  liquid  to  stand.  After  some  weeks  the 
liquid  becomes  converted  into  a  mass  of  white  crystals,  and  these 
are  purified  by  crystallization  from  water.  This  caproic  creatinine 
forms  an  unctuous  powder,  only  slightly  soluble  in  cold  water,  bat 
more  soluble  in  hot  water,  and  very  soluble  in  hot  or  cold  alcohol. 

EthylamidO'CL^caprocyamidine  is  obtained  by  the  action  of  cyana- 
mide  on  ethylamido-a-caproic  acid.  It  crystallizes  in  long  needles, 
which  are  somewhat  soluble  in  cold  water,  much  more  soluble  in 
hot  water,  and  very  soluble  in  alcohol. 

As  in  the  case  of  methylamido-o-butyric  and  methylamidoiao> 
valeric  acids,  the  action  of  cyanamide  on  methylamido-o-caproio  and 
ethylamido-a-caproic  acid  yields  creatinines  without  any  inter- 
mediate formation  of  creatines. 

a-Oxyhutyrocy amine  hydrochloride^  Cg  H^  Nj  Og,  H  CI,  obtained 
by  dissolving  o-oxybutyrocyamine  in  hydrochloric  acid,  forms  an 
uncrystallizable  syrup,  soluble  in  all  proportions  in  absolute  alcohol. 
The  sulphate,  (Cg  H^i  N,  Oa)^,  Hj,  S  O^  +  H,  0,  forms  crystals  re- 
sembling those  of  potassium  sulphate.  They  are  somewhat  soluble 
in  water,  and  slightly  soluble  in  alcohol.  Mercuric  chloride  and 
mercuric  nitrate  give  no  precipitate  with  solutions  of  a-oxybutyro- 
cyamine,  but  a  white  precipitate  is  formed  on  adding  a  drop  of 
potassium  hydroxide  solution. 

Chemistry  of  Food.  J.  Bell.  (Proc.  Roy,  Soc,  xxxv.  161,  1C2; 
Joum.  Chem.  Soc,  1883,  1160.)  The  author  has  carried  out  a 
series  of  researches  on  butter,  cheese,  milk,  the  cereal  foods,  bread 
and  lentil  flour. 

Butter. — It  is  indicated  that  the  soluble  and  insoluble  fatty  acids 
in  butter  fat  do  not  exist  as  simple,  but  as  complex  glycerides, 
palmitic  and  oleic  acids  being  combined  in  the  same  molecule  as 
butyric  acid. 

Oheese, — The  ratio  of  soluble  to  insoluble  fatty  acids  in  the  hi 
extracted  from  cheese  is  the  same  as  that  in  milk  fat.  This  resoU 
is  at  variance  with  the  view  maintained  by  some  chemists  that 
albuminoids  are  slowly  converted  into  fat. 

Cereals. — The  author  suggests  that  the  saccharine  matter  appears 
to  have  been  developed  or  determined  only  in  aqueous  extract,  with- 
out regard  to  the  transformations  effected  by  the  soluble  albnminoida 
on  the  saccharoses  and  carbohydrates.  These  albuminoids  are 
shown  to  possess  a  varying  diastatic  action  on  starch,  that  of  rye 
being  the  most,  that  of  rice  the  least  active. 
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IClk.  B.  Daolanx.  (Oomptes  Bendus,  xcviii.  438-441,  and 
52^-528.)  The  author  deals  chiefly  with  the  different  states  in 
whieh  casein  exists  in  milk,  and  distingaishes  between  coUoidal 
cotem,  ea$e%n  in  suspension^  and  solvhle  casein.  For  details  we  most 
wfer  the  reader  to  the  original  article. 

Aatisepties.  P.  Mi  quel.  {Moniteur  Scientijiqite,  Febroary, 
1884.)  The  anther  has  drawn  np  a  table  of  the  minimum  propor- 
tioDS  capable  of  preventing  the  putrefaction  of  1  litre  of  beef  broth 
neutralised.  The  most  powerful  agent  is  mercury  biniodide,  which 
18  ten  times  as  active  as  chlorine.  Salicylic  and  benzoic  acids, 
pbenol  and  arsenious  acid  occupy  relatively  very  low  ranks.  The 
Bnallest  quantities  required  are  mercury  biniodide,  0*025  gram.; 
dilonne,  0*25 ;  salicylic  acid,  1*00 ;  phenol,  300 ;  arsenions  acid, 
600 ;  naphthaline  has  no  antiseptic  action. 

Aetion  of  Aspergillos  Olancos  on  Lemon  Juice.  T.  L.  Phipson. 
{Okemiedl  Netos,  xliz.  198.)  Lemons  which  are  placed  damp  in  a 
cupboard  give  out  after  a  certain  time  a  very  strong  odour  of  ether, 
vhich  coincides  with  the  development  of  Aspergillus  glaucus  upon 
them.  When  this  microphyte  penetrates  into  the  interior,  or  covers 
t^  surface  of  a  section  of  the  fruit,  the  juice  on  being  expressed 
baa  also  a  very  strong  flavour  of  ether. 

Citric  ether  may  exist  in  lemon  juice,  as  acetic  ether,  for  instance, 
ii  known  to  exist  in  the  sap  of  certain  other  plants.  But  citric 
^Aer  has  a  very  different  composition  from  acetic  ether,  inasmuch 
M  it  contains  three  equivalents  of  ether  to  one  of  acid ;  and  on 
Mng  decomposed  by  Aspergillus  glaucus^  two  of  these  equivalents 
m  ptobably  set  free. 

Under  the  influence  of  warmth  and  moisture  some  of  the  sugar  of 
^  ripe  lemon  \b  fermented,  and  the  alcohol  formed  immediately  com- 
ities with  the  citric  acid  so  abundant  in  the  juice.  Citric  ethei^  (tri- 
ctiijlic  citrate)  is  thns  produced,  which, under  the  continued  influence 
^^Aspergillus,  is  split  np  into  free  ether  and  carbonic  acid  (with, 
ptobably,  some  intermediate  products),  so  that  as  the  action  proceeds 
ciher  is  volatilised  into  the  air  around.  In  warm  weather  three  or 
bar  lemons  will  thus  diff'use  a  very  marked  odour  of  ether  through 
the  sir  of  a  large  room  which  has  remained  closed  for  a  few  days. 

In  spite  of  their  well-ascertained  anti-fermentative  properties, 
beih  citric  and  salicylic  acids  will  in  time  succumb  to  the  action  of 
Sttcrophytes.  Salicylate  of  lime  in  solution  in  water  to  which  dust 
bis  aeoess  develops  a  white  microphyte  in  a  few  months  at  ordinary 
lammer  temperature,  abundant  filaments  of  which  will  be  found 
torering  undissolved  crystals  of  this  salt. 
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Physiological' Action  of  Paraldehyde,  and  Contribution  to  the 
Study  of  Chloral  Hydrate.  Y.  Cercello.  (Oazz.  Chim.  licU.^  xiii. 
1 72.)  The  action  of  this  substance  is  hypnotic  and  similar  to  that 
of  chloral,  excepting  that  it  does  not  diminish  the  pressure  of  the 
blood,  unless  administered  in  large  doses.  The  sleep  which  it 
produces  is  calm,  and  not  accompanied  or  followed  by  disturbauoes ; 
in  fact,  it  is  similar  to  normal  sleep.  Paraldehyde  is  absorbed  by 
the  stomach,  rectum,  and  subcutaneous  tissue.  The  author  sup- 
poses that  it  acts  on  the  oerebnJ  hemispheres,  and  then  on  the 
vieduUa  oblongata  and  spinal  marrow.  He  reoommends  it  for 
medical  use  as  an  excellent  substitute  for  chloral. 

Preparation  of  Pure  ChlorophylL  A.  Tschiroh.  (From  a 
paper  read  before  the  Chemical  Society,  December  20, 1883.)  The 
author  states  that  chlorophyll  is  very  unstable,  being  decomposed 
by  acids  and  alkalies.  He  has  prepared  it  by  reducing  chloio- 
phylian  with  zinc  dust.  The  dilorophyll  so  obtained  gives  a 
spectrum  identical  with  that  given  by  living  leaves. 

Constitution  of  Chlorophyll.  E.  Schunck.  (Ghemical  Neum^. 
xlix.  2.)  The  author  extracts  leaves  with  boiling  alcohol,  and  after 
some  time  filters ;  the  filtrate  is  mixed  with  its  own  volume  of  ether 
and  two  volumes  of  water;  it  then  forms  two  layers,  which  are 
separated.  The  lower  layer  is  yellow,  and  reduces  Fehling's  solu- 
tion. The  upper  layer  is  green,  and  contains  all  the  chlorophyll ; 
it  is  thoroughly  washed  free  from  everything  soluble  in  water. 
When  the  ether  is  evaporated  the  bright  green  residue,  dissolved  in 
alcohol  and  treated  with  alcoholic  potash,  does  not  reduce  Fehling's 
solution,  but  if  it  is  previously  treated  with  concentrated  sulphuric 
acid  in  the  cold,  or  if  its  alcoholic  solution  is  boiled  with  hydro- 
chloric  or  sulphuric  acid,  the  alcohol  driven  off,  the  residue  treated 
with  water,  filtered,  and  the  filtrate  made  alkaline,  mixed  with 
Fehling's  solution  and  boiled,  the  usual  glucose  reaction  is  obtained. 
The  glucose  or  glucose-like  substance  is  a  pale-yellow  gummy 
compound.  The  author,  therefore,  concludes  that  chlorophyll  is 
either  a  glucoside  or  is  associated  with  a  glucoside. 

ChlorophylL  A.  B.  Griffiths.  (Chemical  News,  xlix.  237.) 
The  author  calls  attention  to  the  presence  of  crystals  of  ferrous 
sulphate  in  proximity  to  the  chlorophyll  granules  in  certain  plants, 
and  suggests  that  probably  iron  enters  into  the  constitution  of 
green  chloropbjll,  and  that  perhaps  chlorophyll  may  consist  of  a 
complex  molecule  of  iron  and  this  glucoside.  He  points  out  that 
no  green  chlorophyll  is  produced  in  plants  growing  in  soils  or  other 
media  free  from  iron,  and  explains  the  value  of  ferrous  sulphate 
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manure  by  saying  that  the  iron  most  probably  acts  as  food  for  the 
chlorophyll  grannies,  and  the  sulphur  as  food  for  the  protoplasm  of 
the  cells,  etc. 

Function  of  Tannin  in  Plants.  E.  Kutscher.  (Bied,  CerUr., 
1883,  713.)  The  plants  selected  by  the  author  for  his  investigation 
were  Viciafaha^  Beltcmthus  tuherosus  and  annuiiSy  Ricinus  sanguineus^ 
and  Ph4ueolu8  muUiflorus,  He  arrives  at  the  conclusion  that  tannin 
takes  part  in  the  formation  of  and  primary  differentiation  of  the 
tissues,  but  does  not  take  part  in  the  further  growth  of  the  cell-walls. 
The  most  feasible  use  attributed  to  this  substance  is  in  aiding 
respiration. 

Oecorrence  of  Salicylic  Acid  in  the  Cultivated  Varieties  of  Pansy 

and  in  the  Violacea  generally.    A.   B.   Griffiths  and  E.  G. 

Conrad.     (Chemical  News,  zlix.  146.)     The  authors  have  extracted 

colourless  acicular  crystals  from  pansy  leaves,  etc.,  soluble  in  ether, 

alcohol,  and  boiling  water,  which  gave  with  ferric  chloride  a  violet 

colour.    A  combustion  gave  numbers  agreeing  with  the  formula  of 

salicylic  acid.     The  leaves  yielded  0*13  per  cent.,  the  stems  0'08 

percent,  the  roots  0*05  per  cent.,  whilst  the  flowers  contained  only 

a  trace.    The  author  cut  sections  of  the  leaves,  etc.,  but  failed  to> 

discover  any  crystals  of  salicylic  acid  in  the  cells. 
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PART  II. 

MATERIA  MEDICA  AND  PHARMACY. 

Aconite  Boot.     E.  R.  Squibb.     (Ephemerisy  March,  1884,  502  ) 

The  description  of  the  Pharmacopoeia  apph'es  very  well  indeed  to 

some  parcels  of  aconite  root,  bat  there  are  few  drags  which,  while 

letaining  a  general  form,  vary  more  in  size,  colour,  and  thickness 

of  bark,  in  different  parcels  met  with  in  the  markets.     The  roots 

in  the  same  parcel  vary  very  mnch  also  in  size,  surface,  and  internal 

structure.     Many  roots  in  every  parcel  will  not  be  over  1  to  1^ 

inches  in   length,  and  while  a  large  proportion  are   very  much 

wrinkled  longitudinally,  a  few  are  quite  smooth.     These  smooth 

i^oots  are  absent  entirely  from  some  parcels,  and  are  not   very 

numerous  in  any.     They  break  with  a  solid,  starchy  fracture,  and 

commonly  have  a  very  thin  bark.     The  wrinkled  roots  are  more 

spongy  internally,  and  some  are  very  light  and  porous,  doubtless 

'rom  having  been  in  a  very  succulent  condition  when  gathered. 

All  these  varieties  may  be  very  strong  or  very  feeble  to  the  taste, 

for  the  appearance  bears  very  little  relation  to  the  activity  of  the 

'Xyot.    Some  parcels  are  much  more  stalky  than  others;  that  is, 

^Te  more  of  the  comparatively  inert  stalk  cut  off  with  the  root,  and 

in  this  are  of  coarse  objectionable,  yet  many  parcels  that  are  quite 

^Wky  are  to  be  preferred  to  those  which  are  better  trimmed,  on 

•«coant  of  superior  activity.     The  greatest  difference,  however,  in 

^isrent  bales  is  in  the  taste,  or  rather  in  the  aconite  impression 

^pOD  the  tongue  and  lips,  and  upon  this  the  writer  has  long  relied 

^  selecting  for  purchase.     Some  years  ago  he  published  the  method 

^f  testing  by  taste,  and  at  that  time  stated  that,  with  care  in 

election,  parcels  could  be  had  which  when  each  root  of  a  handful 

^mple  was  broken  in  the  middle,  and  a  very  small  piece  from  the 

point  of  fracture  was  chewed  between  the  front  teeth  in  contact  with 

the  tip  of  the  tongue  for  a  few  moments,  and  was  then  discharged, 

^>ght  out  of  ten  of  the  roots  would  give  the  characteristic  aconite 

tbgling  in   some  degree  within  ten  or  fifteen  minutes.     He  can 
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now  state  that  parcels  are  easily  had,  though  at  a  higher  price,  every 
root  of  which  will  give  a  strong  sensation  from  a  very  small  particle. 
This  has  made  him  revise  the  test  within  the  past  two  years.  As 
it  comes  from  shipboard,  or  from  storehouses,  it  is  commonly  tough 
enough  to  be  cut  across  with  a  sharp  knife  without  g^ing  to  dust 
as  it  does  when  dryi  A  very  thin  slice  out  across  from  the  middle 
of  the  root  will  weigh  about  a  centigramme,  or  a  little  over  one- 
sixth  of  a  grain.  This,  if  cut  in  ten  pieces  of  nearly  equal  size, 
each  will  weigh  about  a  milligramme,  or  the  sixty-fifth  of  a  grain. 
One  of  such  pieces,  taken  between  the  front  teeth  and  chewed  in 
contact  with  the  tip  of  the  tongue  with  saliva  enough  to  wet  it, 
for  about  one  minute,  should  give  the  aconite  impression,  not  strongly 
and  not  amounting  to  tingling,  but  yet  a  distinct  impression  which, 
when  realised  a  few  times,  will  always  be  recognised.  There  is  no 
need  of  thb  cutting  and  weighing  more  than  once,  and  that  only  to 
see  how  small  a  piece  to  take  for  the  test,  and  there  is  a  great  ad- 
vantage in  taking  so  very  small  a  piece,  because  the  impression  from 
it  is  so  faint  that  it  soon  passes  away,  and  admits  of  another  root 
being  tested  in  the  same  way  in  half  an  hour  or  so.  If  the  pieoe  be 
larger  and  the  impression  strong,  it  will  last  for  two  hours  or  more^ 
and  thus  only  a  very  few  pieces  can  be  tested  in  a  day.  At  best  it 
is  a  slow  process,  but  well  worth  applying  in  the  interest  of  accurate 
medication  by  a  drug  so  important.  Few  pharmacists  or  physicians 
ever  .see  the  root,  but  only  get  the  powdered  root.  The  powder 
should  be  tested  in  the  same  way,  taking  about  the  same  quantity 
on  the  tip  of  the  tongue,  and  bruising  and  softening  it  with  the 
teeth,  so  as  to  get  out  the  active  principle. 

Aconite  root  is  not  sweetish,  as  described  by  the  PharmacopoDift» 
but  is  distinctly  bitterish ;  but  the  taste  proper  is  always  faint. 
Some  roots  are  tasteless,  or  so  nearly  so  that  no  very  distinct  taste 
is  recognised,  and  yet  such  roots  may  in  a  few  minutes  give  a  very 
decided  impression. 

Baycura  £oot.  F.  A.  Dalpe.  (Amer.  Joum.  Pharm.^  1888, 
861.)  The  author  has  made  a  chemical  examination  of  this  root| 
showing  it  to  have  the  following  composition : — 

1.  Moisture.    ...    8*5  per  oent. 

2.  Aah 9*66     per     cent,    sulphates, 

chlorides,  and   phosphates 
of  sodium,  potassium,  mag- 
nesium, and  calcium. 
8.  Benzene  extract .    'S88  per  cent,  resin,  wax,  and 

colouring  matter. 
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4.  AloohoUo  extract,     16*4  per  cent,  alkaloid,  tanniii 

(12*15  per  cent.),  resin  (1*66 
per  cent.). 

5.  Ac[aeouB  vztnote*    Infiiakuii  8*66  per  cent,  goxn ; 

decoction,   9*89   per   cent, 
glnoose,  gam. 

6.  V(datile  principle.    YolatUe  oil  (trace). 

Note  on  fikdaagal.    (From  a  report  bj  Mr.  Acting-Consnl  Jor- 
dan on  the  Trade  of  Kiungchow,  Pharm,  Joum,y  Srd  series,  zit.  8.) 
Oalangal,  which  is  the  rhizome  of  Alpina  Oalangay  is  broaght  over 
from  Hainan  on  the  peninsula  of  Lei-chon,  and  from  How  Sni  and 
Tam-chon  on  the  west  coast  of  this  island.     The  article  from  the 
peninsula  is  &r  superior  to  that  grown  on  Hainan.    The  former  is 
oaltiTated  on  the  slopes  of  hills  about  thirty  miles  distant  from 
Hainan,  while  the  latter  grows  in  a  state  bordering  upon  wildness, 
and  18  qnite  nnsnited  for  the  home  market.    The  quality  of  galangal 
depends  upon  the  age  of  the  plant  and  the  care  which  has  been 
taken  in  drying  the  roots.     Boots  of  ten  years'  growth  are  con- 
ndered  the  best ;  but  of  late  years,  owing  to  a  g^ood  demand  for  the 
article  both  at  home  and  in  the  Hankow  market,  such  qualities  are 
niely  obtainable.    The  galangal  now  placed  on  the  market  is  seldom 
of  more  than  four  or  five  years'  growth,  and  prices  have  consequently 
dedined.     When  taken  out  of  the  ground  the  root  measures  from 
8  to  4  feet  in  length,  and  2  to  3  inches  in  thickness ;  it  is  cut  at 
ODce  into  small  pieces  and  dried  by  exposure  to  the  air.     To  g^ve  it 
a  good  appearance  for  the  market,  the  Chinese  use  red  earth  for 
colouring  purposes.    Even  the  best  roots  lose  considerably  in  weight 
in  course  of  transport.     A  deduction  of  10  per  cent,  for  conveyance 
to  Hong  Kong,  and  of  20  per  cent,  for  Europe  is  generally  allowed 
on  this  account.     In  former  years  the  crop  was  nearly  all  shipped 
m  jnnks  to  Macao,  but  since  the  opening  of  Kiungchow  the  trade 
ha  been  diverted  to  this  port.     The  total  annual  production  does 
aot  average  more  than  8,000  piculs,  the  bulk  of  which   goes  to 
Snrope,  where,  besides  finding  &tvour  as  a  spice,  it  is  used  for  medi* 
cinal  and  tanning  purposes. 

Active  Principle  of  the  Soot  of  Apocynum  Cannabinum.  0. 
Schmiedeberg.  (Joum.  Ohem,  Soc,  1883,  1141.)  This  vegetable 
not  contains  two  substances :  one,  apocynin^  an  amorphous,  resinous 
anbstance,  soluble  in  alcohol  and  in  ether,  almost  insoluble  in  water ; 
a  feiy  small  quantity  causes  systolic  pause  in  the  heart  of  a  frog. 
It  does  not  seem  to  be  a  glucoside,  although  when  boiled  with 
moderately  strong  hydrochloric  acid  it  produces  a  liquid  which 
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reduces  alkaline  cnprio  oxide,  and  itself  becomes  inert  as  regards 
the  heart,  etc.  The  second  substance  is  apocynein^  which  is  a 
glacoside,  and  in  its  pi*operties  agrees  essentially  with  nereiu  or 
digifalein,  bat,  like  apocynin,  does  not  give  any  remarkable  reaction 
with  sulphuric  acid  and  bromine. 

Assay  of  the  Soot  of  Atropa  Belladonna.  W.  B.  Dnnstan  and 
F.  Ransom.  (Abstract  of  a  paper  read  before  the  Pharmaceu- 
tical  Society,  February  6,  1884,  and  printed  in  the  Pharm.  Joum., 
3rd  series,  xiv.  623.)  The  authors  criticise  the  various  methods 
hitherto  employed  for  this  assay,  and  then  recommend  a  process  of 
their  own,  the  details  of  which  are  as  follows  : — 

Twenty  grams  of  the  dry  and  finely  powdered  root  are  exhausted 
by  hot  percolation  with  a  mixture  of  equal  parts  by  volume  of 
chloroform  and  absolute  alcohol ;  if  an  extraction  apparatus  is  used 
about  60  CO.  of  the  mixture  is  required.  The  percolate  is  agitated 
with  two  successive  25  c.c.  of  distilled  water,  which  are  separated 
in  the  usual  way.  These  are  mixed  and  well  agitated  with  chloro- 
form  to  remove  the  last  traces  of  mechanically  adherent  colouring 
matter.  The  chloroform  is  separated,  the  aqueous  liquid  rendered 
alkaline  with  ammonia,  and  agitated  with  two  successive  25  c.c.  of 
chloroform,  which  are  separated,  mixed  and  agitated  with  a  small 
quantity  of  water  (rendered  faintly  alkaline  with  ammonia)  to  re* 
move  adherent  aqueous  liquid.  The  chloroform  is  then  evaporated 
over  a  water-bath  until  the  weight  of  the  atropine  and  hyoscyamine 
is  constant,  which  usually  occupies  a  little  less  than  one  hour. 

The  special  features  which  distinguish  this  process  are:  (I)  it  is 
simple  and  accurate ;  (2)  a  high  temperature  is  avoided ;  (3)  the 
solvent  employed  extracts  a  minimum  of  non-alkaloidal  constita- 
ents ;  (4)  no  precipitanta  are  used ;  (5)  the  use  of  acids  is  avoided ; 
(6)  the  alkaloids  are  not  heated  with  alkalies. 

The  root  of  Atropa  Belladonna,  grown  at  Hit-chin  and  care- 
faUy  dned  at  100''  F.,  yielded  0*38  per  cent,  of  total  alkaloid 
(atropine  and  hyoscyamine)  when  estimated  by  this  process. 
Other  specimens  estimated  in  the  same  way  yielded  0'39  per  cenL 
and  0*35  per  cent,  of  total  alkaloid. 

Japanese  Belladonna  Boot  (Scopolia  Japonica).  J.  F.  E y  k  m  an. 
(Nieiff.  Tydschr.  Fharm.,  May,  1884,  154,  and  June,  1884,  177.) 
The  statement  that  this  root  yields  a  powerful  mydriatic  alkaloid, 
previously  made  by  Dr.  Langgaard,  is  confirmed  by  the  author,  who 
gives  this  body  the  name  **  acopolein-e,*^  and  believes  it  to  belong  to 
the  group  of  tropeines.  The  blue  fluorescence  observed  by  some 
chemists  in  aqueous  extracts  of  the  root  is  shown  by  him  to  be  due 
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to  a  non-nitrogenoiis  body,  of  the  composition  Cj^  Hjq  O5,  which  he 
proposes  to  name  *^  soapoletin,**  and  which  can  be  extracted  from  the 
root  by  means  of  chloroform.  It  crystallizes  in  colourless  needles  or 
prisms,  which  are  soluble  in  hot  alcohol  and  in  boiling  water,  form- 
ing acid  solutions  which  show  an  intense  bine  fluorescence.  This 
body,  however,  does  not  pre-exist  in  the  root^  but  in  a  decomposition 
product  of  "  scopoUn^**  a  glucoside  of  the  formula  C34  H^q  Oj^.  2  H3O, 
obtained  by  the  author  in  white  acicular  crystals  possessing  narcotic 
but  no  mydriatic  properties.  He  believes  it  not  improbable  that 
Atn^fka  BeUadonnaj  Hyoseyamus  niger^  and  Datura  Stramonium  may 
also  contain  glncosides  in  addition  to  the  alkaloids  obtained  from 
them. 

Gnlancha.     (Zeitsehrift  dee  oesterr,  Apoth.  Ver.,  1884,  312.)     This 

Indian  drug  consists  of  the  roots  and  stems  of  Tinospora  cordifoUa, 

also  known   as  Menispermum  cordifoUum,  Gocculus  cordi/olius,  and 

0.  eonvohnUaceus,      It  is  now  re-iotroduced  to  the  notice  of  the 

profession    as  a    specific    tonic,    antiperiodic,    and    diuretic.      A 

description  of  the  drug  will  be  found  in  the  original  article.     The 

natiTes  attribute  particular  efficacy  to  an  extract  known  as  *^palo.*' 

la  some  parts  of  India  this  drug  also  enjoys  a  repatatiou  as  a 

remedy  against  the  bites  of  poisonous  insects  and  snakes. 

Maiiafrft,  or  Vegetable  Mercury.  M.  Lenardson.  (Pharm. 
Jbsni.,  8rd  series,  xv.  82.)  This  American  drug  is  described  as 
consisting  of  pieces  of  the  stem  and  root  of  Franciscea  unifiora,  still 
covered  with  bark.  The  two  most  important  constituents  appear 
to  be  an  alkaloidal  body,  which  is  represented  by  the  formala 
Cjg  Hgi  N4  O5,  and  has  been  named  "  manacine,"  and  a  fluorascent 
nibetanoa  Manaoine  is  described  as  a  light  yellow,  very  hygro- 
icopio  powder,  having  a  faint  bitter  taste  and  possessing  only  weak 
iMic  properties  ;  it  melts  at  115°  C,  and  has  not  yet  been  obtained 
ia  the  crystalline  form,  though  it  dialyses  readily ;  it  is  freely 
soluble  in  water,  and  in  ethylic  and  methylic  alcohol,  but  insoluble 
is  ether,  benzene,  amylic  alcohol,  and  chloroform.  The  solutions  are 
Terj  unstable,  that  in  hydrochloric  acid  being  the  most  permanent, 
hi  concentrated  solution  it  gives  with  all  metallic  salts  amorphous 
pK6cipitate8  that  are  soluble  in  water.  The  alkaloid  is  poisonous 
in  large  doses,  and  is  considered  to  be  the  active  principle  of  the 
dmg.  The  fluorescent  compound  appeared  to  be  identical  in  every 
WSJ  with  g^lseminic  acid,  since  it  agreed  exactly  with  it  in  all 
tbe  principal  reactions,  except  that  there  was  no  separation  of 
logar  when  treated  with  caustic  alkali  or  hydrochloric  acid ;  but 
tiie  author  considers   this  character   to  have   been   attributed   to 
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gelseminio  acid  by  Bobbins  and  Wormley  through  an  erroneons 
obflervation.  Both  the  alkaloid  and  the  flaoreeoent  compound  were 
found  in  the  wood  as  well  as  tlie  bark. 

Jamba  Assn.  Dr:  Lyons.  (TWop.  <?ajr.,  iv.  450.)  This  drag 
consists  of  a  mixture  of  stems  and  roots  of  unascertained  botanical 
origin,  used  in  Brazil  as  a  stimulant,  febrifuge,  and  antiperiodio ; 
also  in  affections  of  the  uterus.  The  author  has  isolated  from  it  a 
bitter  alkaloid,  a  crystalline  neutral  body,  a  peculiar  acid,  an  essen- 
tial oil,  and  a  soft  resin,  to  the  latter  of  which  he  is  inclined  to 
attribute  the  medicinal  action  of  the  drug. 

The  Bark  of  Zanthoxylum  CaribsBum.  MM.  Heckel  and 
Schlagdenhauf fen.  (Comptes  Bendus,  April  21,  1884.)  In  this 
bark  the  authors  have  discovered  a  compound,  G12H24O,  and  a 
poisonous  nitrogenous  base,  the  composition  of  which  they  have  not 
determined.  Nitric  acid  gives  it  a  bright  red  colour.  The  nitric 
acid  solution,  evaporated  to  dryness  on  the  water-bath,  and  treated 
with  a  drop  of  stannous  chloride,  does  not  turn  violet  like  brucine. 

Cortex  Rhamni  Purshiann  (Cascara  Sagrada).  J.  Moeller. 
(Pharm,  Joum.,  8rd  series,  xiv.  467.)  Convex  or  quill-shaped  pieces 
of  bark,  three  finger-breadths  or  more  in  width,  and  something  over 
2  mm.  in  thickness,  violet-brown  and  smooth  on  the  exterior  surfacOi 
and  Morocco  yellow  and  finely  wrinkled  on  the  inner  surface.  In 
the  older,  superficially  grooved  specimens,  the  thin,  corky,  brownish 
layer  peels  off*  in  places  from  the  ochre-yellow  net-like  base ;  in  the 
younger,  occasionally  quill-shaped  bark,  the  superior  surface  is 
broken  up  into  irregular  divisions,  a  finger-breadth  apart^  pointed 
at  both  ends,  and  about  1  mm.  in  width  at  the  middle. 

The  bark  breaks  with  a  short  fracture ;  the  external  surfece  is 
smooth ;  on  the  internal  the  greater  part  is  thickly  studded  with 
very  delicate  brush-like  fibres  of  at  most  1  mm.  in  length.  To  the 
unaided  eye  the  diagonal  incision  appears  nearly  homogeneous* 
Under  the  lens  one  sees  dispersed  on  the  outer  part  bright  spots,  in 
the  bast  radiant  streaks,  with  irregularly  disposed  diagonal  lines 
between  them. 

A  description  of  the  microscopical  structure  of  this  bark  by  the 
same  author  has  been  previously  published  and  abstracted  in  the 
Yecur^Booh  of  Pharmacy,  1883,  214. 

Cascara  sagrada  differs  very  clearly  from  the  ''  cortex  f rangul»  " 
which  is  officinal  in  the  German,  Norwegian,  Swedish,  Danish,  and 
Bussian  pharmacopceias,  in  the  thickness  and  fragility  of  the  bark, 
the  frangula  bark  being  at  most  1  mm.  in  thickness  and  of  a  tough 
fibrous  nature.    An  excellent  distinctive  feature  of  the  American 


XATIBU  HSDICA  AND   PHABMACT.  191 

TRiietf  18  the  groops  of  stone  cells  foand  in  the  middle  bark  and 
spftringlj  in  the  bast.  These  were  also  found  to  be  absent  in  otber 
▼arietiee  of  Bfiamntu  examined  by  the  author.  It  is  also  note- 
wortbj  that  there  is  a  hardening  of  the  radiations  of  the  medulla 
between  the  groups  of  bast  fibre,  as  in  the  oase  of  the  Bhamnus 
tinciarms^  thus  differing  from  most  of  the  other  BhamnaoeflB. 

The  source  of  the  cascara  sagrada  (sacred  bark)  is  the  Bhamnus 

Pur$h%an€L^    D.C.    (Eh,    alnifoluis^  Pursh.,   Frangtda   Purshicuna^ 

Cooper),  a  shrub  or  tree  7  m.  in  height,  which  is  found  on  the 

Pacific  slope  of  the  United  States.     Its  branches  are  corered  with 

down.     The  leaves  are  elliptical  in  shape,  5  to  8  cm.  in  length  and 

8  to  8  cm.  in  width,  having  a  leaf-stalk  of  2  cm.  in  length,  blunt  at 

the  base,  pointed  and  dentated  at  the  margins.     When  young  the 

leaves  are  thickly  covered    with  hair,  but  later  become  smooth, 

similar  to  the  leaves  of  the  Frangula  Purshiatuif  Gray,  indigenous 

to  the  southern  states.     The  flowers  are  disposed  in  dense  corymbs, 

tre  small  and  white,  and  develop  into  black  triangular  fruit  the  siie 

o!  a  pea^  each  containing  three  shining  seeds. 

Cascara  sagrada  seems  to  be  identical  with  chittem  or  shittem 
bark,  under  which  name  Ed.  A.  Mayer  learned,  as  early  as  1850, 
tUt  the  bark  was  used  by  the  Indians  and  trappers  of  California  as 
a  cathartic.  More  recently  it  has  been  very  extensively  employed 
in  America^  where  it  is  regarded  very  highly  as  a  remedy  in  consti- 
pation and  dyspepsia. 

Two  preparations  manufactured  from  the  bark  are  almost  ex- 
dosively  employed :  an  alcoholic  extract  and  an  elixir,  made  with 
dilute  alcohol  and  glycerin,  and  the  oils  of  orange  and  cinnamon, 
^.  A  formula  for  the  preparation  of  these  was  submitted  by 
Qaorge  W.  Kennedy  to  the  American  Pharmaceutical  Association 
(reprinted  in  the  Druggista*  Oircular  and  Chemical  Oazette,  August, 
1881,  and  in  the  Pharmaceutical  Journal  and  TransactionSf  Septem- 
btt»  1881).  Complaints  are  already  made  of  the  existence  of  false 
TirietieB  in  the  market.  In  the  March,  1882,  number  of  the 
'^apeuiic  Oagette^  it  is  stated  that  owing  to  the  ignorance  of 
^e  drog-gatherers  a  large  quantity  of  worthless  and  inert  bark 
^  other  TarietieB  has  been  placed  on  the  market. 

Cascara  Anuurga.  F.  A.  Thompson.  (Amer.  Jaum.  Pharm.^ 
1884,  3S0.)  Cascara  amarga,  also  known  as  Honduras  bark,  is  ob- 
^*ii^  from  a  tree  indigenous  to  Mexico.  Specimens  of  this  bark 
^▼ebeen  submitted  to  Dr.  Yasey,  of  the  Department  of  Agriculture 
At  Washington,  for  examination,  resulting  in  the  opinion  that  it 
'^^kmged  to  the  genus  Picramnia  (from  pieros^  bitter,  and  thamnoa, 
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shrab),  wbioh  nnmbers  no  less  than  twenty  species.  Dr.  Vasej, 
haviog  onlj  two  varieties  in  his  possession,  was  unable  to  determine 
the  exact  variety.  Picramnia  is  said  by  different  botanists  to  belong 
to  the  natural  order  Anacardiacess. 

The  bark  as  seen  in  commerce  is  mostly  deprived  of  its  outer 
bark,  which  is  from  one  to  three  millimeters  thick,  of  a  brownish 
grey  colour,  striated,  and  much  divided  by  numerous  longitudinal 
fissures.  After  being  immersed  in  water,  it  assumes  a  greenish 
yellow  tint.  The  inner  bark  is  of  a  deep  brown  colour,  three  or 
four  millimeters  thick,  hard  and  firm,  of  a  bitter  taste,  and  on 
examination  of  a  transverse  section  numerous  white  spots  are  to 
be  seen,  which  appear  to  be  filled  with  a  white,  insoluble,  inert  sub- 
stance. 

Microscopical  Examination, — The  outer  or  cork  bark  is  com- 
posed of  twenty-five  or  thirty  rows  of  regular  thick-walled  cells, 
filled  with  red  colouring  matter.  The  middle  bark  is  composed  of 
large  irregular  parenchyma  cells,  making  up  the  greater  share  of 
the  whole  bark.  Throughout  this  portion  of  the  bark  are  numerous 
sclerenchyma  cells,  arranged  in  groups,  and  also  one  to  three  rows 
are  always  found  close  to  the  outer  bark.  These  sclerenchyma 
cells  make  a  prominent  marking,  as  seen  with  the  naked  eye, 
in  the  cross-section.  Also,  at  intervals,  are  one  to  three  ranked 
series  of  sclerenchymatous  fibres  or  bast-fibres,  arranged  tau- 
gentially,  which  turn  brown  after  treatment  with  iodine.  The 
inner  bark  does  not  differ  very  much  from  the  middle,  except  that 
it  is  divided  by  several  rows  of  medullary  rays  composed  of  regular 
cells. 

The  author's  chemical  examination  of  the  bark  has  revealed  the 
presence  of  an  alkaloid  which  he  proposes  to  name  pierammne.  It 
is  a  white,  crystaJlizable,  tasteless  substance,  having  a  low  fosing- 
point,  freely  soluble  in  chloroform,  less  soluble  in  ether  and  benxene; 
insoluble  in  dilute  acids  and  fixed  alkalies ;  and  when  fused  on 
platinum  foil  develops  a  strong  fat- like  odour,  reminding  one  of  the 
odour  of  the  fats  when  fused.  A  small  portion  allowed  to  crystaK 
lize  from  hot  alcohol  deposited  white  acicular-shaped  crystals. 

Analysis  of  Samples  of  Natural  and  Benewed  Succirabra  Bark 
from  the  same  ftuills.  J.  Ho dg kin.  (Pharm,  Joum,,  3rd  series, 
xiv.  481.)  A  parcel  in  a  recent  consignment  of  Ceylon  succi rubra 
consisted  of  quills  of  natural  and  renewed  bark  in  juxtaposition  : 
these  quills  were  about  a  foot  long,  the  upper  half  being  renewed 
bark  (No.  3),  whilst  the  lower  portion  was  natural  (No.  2).  As  in 
the  same  consignment  there  were  parcels  of  bark  entirely  natural 
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(No.  1),  as  also  bark  entirely  renewed  (No.  4),  an  opporinnity 
offered  itself  for  testing  whether  the  renewed  and  natural  barks 
in  direct  contact  with  one  another  afforded  intermediate  results  to 
those  obtained  from  the  unmixed  barks.  The  quantity  experi- 
mented upon  in.  each  case  was  identical,  and  the  percentage  of 
moisture  contained  in  the  various  barks  was  noted,  in  order  that  the 
analyses  might  be  brought  to  one  level  for  greater  ease  in  comparison. 
The  results,  therefore,  have  been  calculated  to  Moens'  standard 
hydration,  viz.,  13*5  per  cent.  The  natural  bark  was  carefully 
separated  from  the  renewed  bark  by  means  of  a  pair  of  scissors. 
This  was  easily  done,  since  the  quills  were  thin  and  the  bark  some- 
what flexible,  owing  to  the  high  percentage  of  moistare  contained 
therein. 
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It  is  worthy  of  note  that  the  hydration  differed  considerably  in 
natural  and  renewed  portion  in  the  same  qnill.  The  renewed 
portions  contained  more  water,  probably  owing  to  the  soft,  spongy 
fenewal,  which  had  evidently  been  accomplished  by  shaving  and 
not  stripping. 

If  it  should  be  the  case  that  the  natural  bark  (No.  2)  had 
wffered  in  the  renewal,  it  will  probably  be  found  to  be  owing  to 
»me  temporary  injury  to  the  tree,  caused  by  the  shaving  process, 
^  in  McIvor*8  experiments  no  such  deterioration  was  found.  As 
'egards  No.  3,  of  course  the  reason  for  such  a  small  increase  in 
alkaloid  is  due  to  the  fact  that  this  bark  consisted  of  those  portions 
of  the  quill  where  the  shaving  ended,  and  consequently  only  a  very 
^Hn  layer  of  original  bark  had  been  removed. 

Where  a  thicker  layer,  as  in  No.  4,  had  been  removed,  the  in- 
crease in  alkaloids  was  well  marked.  No.  3  was  the  only  one  that 
gave  an  appreciable  quantity  of  qoinidine,  the  others  only  giving  a 
'»int  trace. 

Assay  of  Cinclioiia  Bark.  A.  Petit.  (American  Dmgg.,  1884, 
100.)    Prollius  has  shown  that  the  whole  of  the  alkaloids  of  ciii- 
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chona  bark  may  be  obtained  in  solntion  bj  treating,  say  40  grams 
of  the  powdered  bark  with  800  grams  of  a  mixture  composed  of^- 

Alcohol,  95  per  cent 67  parts. 

Ether,  sp.  gr.,  0-724        .  .        .    733    „ 

Water  of  Ammonia         .  .      82    „ 

Comparative  experiments  by  the  author  have  shown  that  the  bark 
must  be  in  as  fine  powder  as  possible,  and  that  if  the  mixture  be 
shaken  every  five  minutes,  the  exhaustion  is  as  complete  after  one 
hour,  as  it  will  be  after  five  or  six  hours  if  merely  macerated.  The 
next  step  is  to  pour  ofif  600  grams  of  the  liquid,  corresponding  to 
three-fourths  of  the  alkaloids  contained  in  the  bark,  that  is,  repre* 
sonting  30  grams  of  the  latter.  Now  add  to  the  ethereal  liquid 
enough  of  a  solution  containing  one-fourth  of  its  weight  of 
sulphuric  acid,  so  that  the  aqueous  layer  which  separates  shall 
be  just  acid.  In  general,  about  20  c.c.  will  be  sufficient.  This 
aqueous  layer  contains  all  the  alkaloids  of  the  ethereal  liquid. 
The  layer  is  separated  by  a  suitable  funnel  (in  fact,  the  ethereal 
liquid  should  be  in  a  separating  funnel  when  treated  with  the  acid), 
and  the  ethereal  liquid  again  agitated  with  5  c.c.  of  the  diluted  add 
and  15  c.c.  of  water.  This  portion  is  likewise  separated  and 
added  to  the  former.  Now  heat  the  aqueous  liquid  on  a  water- 
bath  in  order  to  get  rid  of  the  dissolved  ether,  then  dilute  it 
with  two  volumes  of  water  and  precipitate  with  caustic  soda 
in  excess.  On  stirring  with  a  glass  rod,  the  alkaloids  coalesce 
together  in  a  mass.  The  same  result  may  also  be  obtained  by 
warming  the  liquid  on  the  water-bath.  Transfer  the  alkaloids  to 
a  tared  capsule  and  dry  them  at  a  temperature  of  100°  0.  (212®  F.). 
If  the  liquid  is  not  perfectly  clear,  it  is  passed  through  a  tared 
filter,  and  the  gain  in  weight  of  the  latter,  when  dried  at  100®  C, 
added  to  the  alkaloids  in  the  capsule.  We  have  now  the  weight  of 
the  total  alkaloids  contained  in  the  30  grams  of  bark,  and  from  this 
we  may  calculate  the  quantity  contained  in  one  kilog^mme. 

The  next  step  is  to  ascertain  the  proportion  of  alkaloids  soluble 
in  ether.  Proceed  as  follows:  Dissolve  the  total  alkaloids  in  a 
slight  excess  of  sulphuric  acid.  Add  25  c.c.  of  ether  (sp.  gr. 
0*724)  and  5  c.c.  of  water  of  ammonia,  and  shake.  The  alkaloids 
soluble  in  ether  are  thereby  taken  up.  Decant  the  ether  ;  shake 
again  with  10  c.c.  of  ether,  and  decant  again.  Unite  the  ethereal 
solutions,  let  stand  fifteen  minutes,  so  that  the  alkaloids  which  are 
but  little  soluble  in  this  menstruum  may  deposit ;  decant  again,  and 
shake  the  clear,  decanted  ethereal  liquid  with  10  c.c.  of  diluted 
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snlphario  acid  (1  in  20).  Separate  the  aqueoas  liqaid;  agitate  the 
ethereal  solotion  with  5  o.o.,  more  of  the  dilate  acid,  and  add  the 
second  aqaeous  layer  to  the  first  Dilate  the  united  liqnids  with 
water  to  25  cc,  heat  to  boiling,  and  saturate  with  pure  diluted 
water  of  ammonia  (1  in  5).  As  soon  as  the  reaction  is  faintly 
alkaline,  the  heating  is  interrapted.  The  sulphate  of  quinine  will 
now  separate  in  fine  needle-shaped  crystals.  When  completely  cold 
collect  it  upoa  a  tared  filter,  and  wash  it  with  a  cold  saturated  solu- 
tion of  sulphate  of  qainine;  finally  dry  it  at  100''  G.  (212"^  F.;,  until 
the  weight  remains  constant.  We  ha^e  now  the  weight  of  sul- 
phate of  quinine  obtainable  from  30  grams  of  bark,  and  there- 
fore, by  a  simple  calculation,  that  contained  in  one  kilogramme. 

In  order  to  prove  that  the  sulphate  of  quinine  thus  obtained  is 
pare,  the  salt  is  dissolved  with  the  aid  of  sulphuric  acid,  and  ex- 
amined by  the  polariscope.     If  the  rotatory  power  does  not  approach 
sufficiently  close    to -238*3  with   sodium  light,  at  a  temperature 
of  15°  C,  the  salt  must  be  purified  by  a  renewed  treatment  with 
ether  and  ammonia  and  recrystallizatiou.    According  to  the  author's 
experienoei  the  polarimetric  deviation  is  proportional  to  the  quantity 
of  salt  dissolved  ;  the  amount  of  sulphuric  acid  does  not  iufiuence 
this  deviation,  provided  it  is  present  in  at  least  sufficient  quantity 
to  form  bisulphate  of  quinine.     In  practice  the  author  prefers  a 
Bolation  containing  1  gram  of  basic  sulphate  dried  at  100  C°.,  dis- 
Bolved  in  2  o.c.  of  one-tenth  per  cent,  sulphuric  acid,  and  enough 
distilled  water  to  make  20  c.c.     Under  these  conditions  the  polaris- 
cope deviation   is -100°  for  pure   sulphate  of  quinine  at   15°  C. 
According  to  the  author's  experiments,  it  is  necessary  to  add  to  the 
observed  deg^ree  about  one  degree  for  every  four  degrees  of  tempera- 
tors  above  15°  G.     These  different  treatments  by  acid,  and  the  sepa- 
nUioDS  of  the  ether,  are  very  rapidly  performed  if  the  operator  has 
Ud  some  previous  practice  in  these  manipulations.     A  few  hours 
ue  sufficient  to  make  a  complete  assay  of  cinchona  by  this  process. 
Globolaria.    E.  Meckel  and  M.  Schlagdenhauffen.    (Ann. 
Ohm.  Fhyt,  [3],  xxviii.    67-81.)      E.  Heckel's  previous  results 
t^pecting  the  composition  of    globularia  will  be  found  in  the 
Year.Book  of  Fharmacy,  1883,  p.  216. 

In  the  present  paper  the  authors  furnish  additional  information 
respecting  the  analyses  6f  stalks  and  leaves  of  Globularia  alypum^ 
^  Q.  vtUgariSf  and  the  properties  of  certain  of  the  constituents. 
h  the  former  plant,  Walz,  in  1857,  found  a  new  glucoside,  glolu- 
^ft.  The  authors  recognise  the  presence  of  some  substances 
orerlooked  by  Walz,  and  they  find  that  the  tannin  of  the  plant  is 


196  TJBAR-BOOE   OF   PHABMACT. 

no  special  modification.  The  snbstances  separated  and  estimated 
by  them  are  globnlarin,  cinnamio  acid,  potassium  and  sodinm 
cinnamates,  tannin,  mannite,  glnoose,  chlorophyll,  resins,  coloarinor 
matters,  and  fixed  salts.  The  presence  of  the  volatile  compound 
detected  by  Walz  was  confirmed,  but  it  exists  in  quantity  too 
small  for  examination,  at  least  with  the  amount  of  material  at  the 
authors'  disposal ;  they  think  it  may  be  cinnamic  aldehyde,  and  that 
it  may  be  the  cause  of  the  peculiar  excitement  produced  by  the 
administration  of  the  extract  The  ghhularetin  and  para^loln^ 
lareiin  of  Walz  are  merely  products  of  decomposition. 

Fhoradendron  Flavescens.  J.  Moeller.  (Pharm-.  Centralhalle, 
1883,  No.  14;  Amer,  Journ.  Pharm.,  1883,  421.)  The  author  has 
examined  the  drug,  consistrng  of  dried  stems,  leaves,  and  flowers. 

The  stem  fragments  are  of  the  thickness  of  a  quill  and  about  the 
length  of  a  finger,  varying  in  colour  between  gamboge  yellow  and 
blackish  brown,  wrinkled,  and  with  opposite  leaf  scars.  The  cuticle 
is  thick,  on  the  youngest  branches  beset  with  short,  conical,  thick- 
ened hairs,  frequently  in  pairs ;  the  bark  is  relatively  thick,  contains 
groups  of  stone  cells  and  lighter  coloured  bast  bundles  arranged  in 
a  circle,  and  is  free  from  starch ;  the  wood  contains  starch  in  the 
pith,  in  the  medullary  rays,  and  in  the  scattered  wood  parenchyma 
ceils.  The  leaves  are  smooth,  when  full  grown,  oblong  or  roundish 
elliptic,  about  6  cm.  long,  sometimes  spatulate,  short  petiolate, 
leathery,  with  the  margin  entire,  the  upper  surface  finely  wrinkle*! 
and  without  visible  nervation,  the  lower  surface  distinctly  three- 
nerved,  and  the  nerves  sparingly  branched.  The  cuticle  is  thick; 
the  epidermis  consists  of  polygonal  cells,  and  has  on  the  lower 
surface  numerous  stomatA;  there  is  no  distinct  palisade  layer,  the 
mesophyll  consisting  of  thin-wailed,  loosely  united  cells  with  a  few 
intercellular  spaces,  and  containing  tannin,  mostly  also  yellow 
resin,  and  in  scattered  cells  near  the  fibro-vascular  bundles,  also 
crystalline  groups  of  calcium  oxalate. 

The  flowers  are  axilliary,  in  whorled  spikes,  quite  small,  some- 
what imbedded  in  the  axis,  three  deft,  the  pistillate  ones  in  two 
or  three  whorls,  with  a  hypogynous  one-celled  ovary  and  a  two- 
lobed  stigma ;  the  staminate  flowers  longer  and  denser,  with  three 
stamens  united  to  the  base  of  the  perianth. 

Mountain  Sage  (Sierra  Salvia).  J.  Moeller.  (Pharm.  CeniroU 
halle,  1883,  No.  17.  From  Am^r,  Journ.  Pharm.)  The  author 
gives  the  following  description  of  this  bitter  aromatic  drug : — 

The  stems  attain  about  the  thickness  of  a  quill,  are  somewhat 
angular,  woody,  and  with  leafy  branches.     The  leaves  are  short. 
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petiolafce,  divided  antler-like,  the  npper  ones  lanceolate  or  spatnlate, 
seasile^  scarcely  5mni.  {\  inch)  long  and  1  mm.  (yV  inch)  broad. 
The  erect,  nearly  globalar  small  flower-heads  are  on  short  pedicels 
in  the  axils  of  the  leaves,  either  single  or  in  small  racemes.  The 
outer  inyolncral  scales  resemble  the  leaves,  the  inner  ones  are 
broader,  ovate,  three-cleft,  membranous,  and  long-ciliate.  The 
receptacle  is  flat,  long-villose,  and  bears  a  small  number  of  yellow 
tubular  florets. 

The  hairs  are  quite  characteristic,  T-shaped;  the  basal  cell 
projects  somewhat  above  the  dense  cuticle,  and  is  surrounded  by 
two  thin-walled  stipitate  cells  and  a  terminate  cell,  which  is  forked, 
thick-walled,  and  shows  an  internal  cavity  only  at  the  fork.  The 
hairs  are  coloured  faintly  yellow  by  aniline  salphate.  The  author 
doubts  the  identity  of  the  plant  with  Artemisia  frigida^  Wild., 
which  is  indigenous  to  Siberia. 

Constituents  of  ErieacesB.    B.  Thai.     (Pharm,  Zeit.fur  Bussl, 

1883,  Nos.  14-18;  Amer,  Joum.  Pharm.,  1883,  p.  468.)  The  author 

prepared  ericolin  from  300  pounds  of  the  herb  of  Ledum  palustre, 

by  boiling  it  in  a  still  with  water,  precipitating  with  acetate  and 

Babacetate  of  lead,  freeing  the  precipitate  from  lead,  evaporating 

to  an  extract,  and  exhausting  this  with  spirit  of  ether.     Ericolin, 

^M  ^80  ^s>  ^  inodorous,  brown-yellow,  sticky,  hygroscopic,  strongly 

bitter,  very  soluble  in  alcohol  and  ether-alcohol,  very  sparingly 

■obble  in  ether,  chloroform,  and  benzene,  and  gradually  deoom- 

pOBed  when  in  contact  with  water,  the  odour  of  ericinol  being 

developed,  sugar  dissolved,  and  a  brown  powder  separated,  which 

Aggregates  into  a  blackish  brown  mass.     This  decomposition  is 

npidly  effected  by  heating  with  dilute  mineral  acids  and  ericinol, 

^so^O,  by  combining   with   water,   is   further  converted  into 

^droerieinolf  C^q  H^q  O4.    The  latter  is  a  thick  fluid,  brown-yellow, 

of  a  peculiar  strong  odour,  and  a  balsamic,  not  bitter  taste;  on 

Iceepiog  even  in  vacuo  it  becomes  partly  insoluble  in  ether. 

Ericolin  prepared  from  Oalluna  vulgaris  differed  somewhat  from 
Ae  preceding.  By  following  the  process  given  in  oatline  above, 
and  treating  the  ether-alcoholic  extract  with  warm  dilute  sulphuric 
Boid,  the  odour  of  ericinol  was  observed,  and  the  presence  of 
ericolin  shown  in  uva  ursi  and  twenty-nine  other  erioacea? ;  namely, 
six  species  of  Erica,  ten  of  Rhododendron,  three  of  Yaccinium, 
three  of  Azalea,  in  Gaultheria  Shallon,  Pursh^  Clethra  arborea, 
Eriodictyon  glutinosum,  Epigasa  repens,  and  Ledum  latifolium. 
The  last  two  species  and  the  rhododendrons  gave  the  strongest 
odour  of  ericinol. 
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The  ]ead  precipitate  mentioned  above  contains  ledUaniUo  ocui, 
C|g  HoQ  Og.,  which,  in  addition  to  the  properties  described  by 
Willigk  (1852),  was  found  to  have  a  distinctly  acid  reaction  and 
acidnlons  astringent  taste;  it  dissolves  with  difficalty  in  ether, 
more  readily  in  acetic  acid,  and  its  aqueous  solution  precipitates 
cinchonine  sulphate,  dingy  flesh-coloured;  lead  acetate,  light 
yellow;  tartar  emetic,  brown;  copper  acetate,  brown-blaok. 
Gelatin  causes  a  copious  precipitate,  and  silver  nitrate  is  reduced. 
By  dilute  mineral  acids  it  is  split  up  into  water  and  ledixatUhin^ 
C30  Hj4  Oi3 ;  the  latter  is  brown-red,  sparingly  soluble  in  water, 
and  freely  soluble  in  alcohol  before  drying. 

The  author  prepared  also  callutannic  acidj  which  resembles  the 
above,  but  yields  with  gelatin  only  a  turbidity.  He  instituted  also 
comparative  experiments  with  pvnipicriHf  and  confirmed  its  dose 
resemblance  to  ericolin,  which  had  already  been  observed  by 
Elawalier  (1852),  but  could  not  prove  the  identity  of  the  com- 
pounds. 

Gk>uania  Domingensis.  (Abstracted  from  Fharm,  OetitralhaUe^ 
1883,  No.  14,  by  J.  M.  Maisch.)  The  cylindncal  stems  are  8  to 
16  mm.  (^  to  f  inch)  thick ;  the  dingy  grey-brown  bark  is  1  mm. 
(^  inch)  thick,  longitudinally  wrinkled,  and  with  difficulty 
separated  from  the  wood.  The  very  thin  cork  consists  of  some- 
what flattened  cells,  with  mostly  the  inner  wall  thickened,  and 
containing  a  red-brown  mass.  The  middle  bark  contains  chloro- 
phyll, and  in  many  cells  single  monoolinic  crystals  of  calcium 
oxalate,  the  primary  bast  bundles  in  small  groups,  the  fibres  broad, 
usually  roundish  and  with  distinct  layers,  occasionally  groups  of 
small,  lemon-yellow  stone  cells  inclosing  crystals.  The  inner  bark 
consists  of  extended  bast  bundles  divided  by  the  delicately-celled 
medullary  rays,  and  surrounded  by  rows  of  crystal  cells.  The 
bast  fibres  are  long,  thin,  and  characterised  by  the  sharply-defined 
primary  membrane.  The  sieve  tubes  in  the  inner  layer  are  pro* 
minent  from  their  large  apertures,  and  in  the  older  layers  appear 
shrunken  in  branching  cords  forming  the  so-called  horn  bast.  The 
joints  of  the  sieve  tubes  are  about  '4  mm.  long,  and  have  the 
transverse  membrane  horizontal,  coarsely  porous,  and  mostly 
covered  with  thick  callus.     The  bark  is  free  from  starch. 

Zinc  chloride,  with  iodine,  imparts  a  violet  colour  to  the  entire 
primary  bast  fibres,  and  with  considerable  swelling  to  the  secondary 
layers  of  the  secondary  bast  fibres  and  to  the  sieve-tube  walls. 
All  other  cell  membranes  are  coloured  yellow,  and  the  contents 
of  tangential  groups  of  parenchyma  cells  in  the  soft  bast  brown. 
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These  oontents  are  insoluble  in  cold  water  and  potash  solution, 
almost  completelj  soluble  in  boiling  water,  and  are  coloured  black 
by  ferric  salts.  Other  parts  of  the  bark  are  free  from,  tannin.  The 
bast  parenchyma  is  thin  walled ;  the  cells  of  the  medullary  rays 
become  sclerotic  only  in  old  stems. 

The  wood  is  in  circular  layers,  the  early  ducts  of  each  year  often 
larger,  the  several  layers  varying  in  thickness,  occasionally  rather 
compact,  frequently  very  porous,  the  wood  cells  not  numerous* 
The  ducts  are  usually  imbedded  in  parenchyma,  appear  transversely 
round  or  roundish,  are  sometimes  '3  mm»  in  diameter,  and  upon  the 
walls  dotted.  The  parenchyma  contaios  rows  of  crystal  cells  ;  the 
pith  has  the  cell  walls  somewhat  thickened,  and  contains  scattered 
crystals. 

The  bark  has  a  bitter  taste.  The  yellow  colouring  matter  is 
contained  in  the  membrane,  and  yields  with  hot  water  a  tasteless 
solution,  which  does  not  react  with  ferric  chloride  or  alkalies. 

ICeroscopic  ExamiTiation.  of  Grindelia  Robnsta.  J.  Moeller; 
(Fharm.  Omtralhalle,  1883,  No.  19 ;  Amer.  Joum.  Phwrm.,  1883, 
566.)  The  young  parts  of  the  cylindrical  stem  are  covered  with 
white,  soft  hairs.  The  leaves  are  thickish,  sessile,  more  or  less 
Mnplezioau],  spatulate-lanceolate  dentate,  and  pellucid-punctate. 
The  secondary  nerves  are  sparingly  branched,  and  at  some  distance 
from  the  margin  form  slings.  The  flower  heads  terminate  the 
hraoches.  The  involucre  consists  of  several  rows  of  narrow 
spstulate,  smooth,  sharp-edged  scales,  which  are  curved  back  at 
the  apex,  and  are  covered  with  a  brown  glutinous  mass.  The 
receptacle  is  somewhat  convex ;  the  florets  are  tubular,  yellow,  and 
iMrmaphrodite. 

The  resinous  covering  of  the  leaves  is  secreted  by  the  glandular 
hiirs,  which  are  always  simple,  frequently  with  a  double  row  of 
cells,  and  occasionally  parenchymatic ;  the  termixuil  gland  is  four- 
to  leveral-celled.  Similar  but  pointed  hairs  are  likewise  observed.. 
The  mesophyll  is  a  loose  tissue  with  indistinct  palisade  layer, 
Mipported  by  thicker  walled  cell  rows,  which  extend  transversely 
through  the  leaf.     The  thin- walled  cells  contain  much  tannin. 

A  previous  notice  will  be  found  in  the  Year -Book  of  Fhamiacyf 
1878,  pp.  197  and  371. 

Ku^leet  Stems  (RnUa  Cordifolia)  in  Chiretta.  W.  Elborne. 
{Pharm.  Joum.^  8rd  §eriee,  xiv.  538.)  Attention  has  previously 
beea  called  to  this  adulteration  by  E.  A.  Webb  {Pharm.  Joum,^ 
3rd  series,  i.  367).  Recently  it  has  been  again  observed  by  H. 
Woolley,  and  brought  by  him  under  the  notice  of  the  author,  who 
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now  snpplies  the  following  distiDgaiBhing  characters  of  the  two 
plants : — 

Ruhia  cordifolia,  Opiieh'a  cJiiretta. 

Stem. — Long,  trailing,  outer  bark  mainly  absent ;         Stem, — Ereet,    amooth. 
stems  on  that  account  round,  and  of  a  dull  red      Fracture,      white,     with 
colour.    When  the  outer  bark  remains  attached      shrunken  pith, 
(at  apex),  quadrangular,  covered  with  minutest 
prickles   at   the  angles.     Fracture,    red.     Pith, 
absent. 

Leaves. — Lamina,    about  one    inch  in  length,         Leavei. Sessile. 
obcordolanceolate,   five  ribbed,  ribs  armed  with 
prickles;  supported  on  long  petioles,  arranged  in 
whorls  of  four  at  the  nodes,  the  latter  very  con- 
spicuous. 

Examined  microsoopically,  the  internal  strnotnre  of  each  is  so 
marked  that  a  glance  will  suffice  to  distinguish  them.  In  the 
section  of  JR.  cordifoUa  it  will,  however,  he  noticed  that  the  woody 
tissue  is  more  ahundant,  permeated  with  very  large  vessels,  and 
coloured  throughout  with  red  matter. 

Microscopic  Characters  of  Tonga.  J.  Moeller.  (Pharm.  Joum. 
8rd  series,  xiv.  884,  from  Therapeutic  Qazetie.)  Coarsely  cot, 
partially  pulverized  stalks  of  two  different  and  easily  distiuguisb. 
ahle  plants^  The  mixture  has  a  strong  odour  remindiug  one  of 
fenugreek. 

The  greater  bulk  of  this  drug  consists  of  irregularly -shaped 
fragments  of  the  stalk  of  a  plant,  seldom  exceeding  2  cm.  in 
length,  sometimes,  perhaps,  as  thick  as  a  man's  fioger,  very  light 
and  porous  on  the  cut  or  broken  surfaces  or  barkless  portions, 
covered  with  a  cork- coloured  or  dark  brown  bark;  or  of  round 
stalks  of  the  thickness  of  a  quill  and  ribbed  lengthwise  ;  or  of  flat 
pieces  of  bark  which,  to  judge  from  their  size  and  form,  evidentlj 
belong  to  the  said  fragments.  The  stem  is  composed  of  closel/ 
arranged  bundles  of  dense  fibres  and  covered  by  a  comparative!/ 
thin  bark  traversed  by  hard,  whitish  streaks.  This  part  of  the 
drug  has  a  specific  odour  and  a  delicate  taste,  slightly  reminding 
one  of  vanilla. 

The  peridermis  consists  of  five  to  eight  rows  of  fiat  cells,  some 
of  which  are  thin-walled,  the  majority,  however,  beiug  thickened 
almost  to  obliteration.  The  cells  of  the  bark  parenchyma  are  large 
and  thin.walled,  scarcely  0*5  mm.  broad,  and  covering  but  a  small 
area.  In  older  plants  they  reach  2  millimetres  in  width  and  have 
numerous  irregularly  disposed  fibres,  which  are  each  of  them  dia- 


XATIBIA  icEDICA  AND   FflARMACT.  201 

tingnished  by  a  well-developed  bast  bundle,  presenting  a  kidney- 
formed  section,  in  the  oonoavity  of  which,  which  always  faces 
inwards,  are  a  small  number  of  narrow  tracheas.  A  few  isolated, 
spindle-shaped,  strongly  solidified  bast  fibres,  0'025  mm.  in  diameter, 
are  to  be  found  irregularly  distributed  amongst  the  parenchyma. 
The  vascular  bundles  of  the  plant  are  distinct  from  the  peripheric 
fibres,  owing  to  the  different  location  of  the  bast  and  greater 
development  of  the  wood,  in  which  occurs  a  single  vessel,  or  more 
rarely  a  pair  of  vessels,  distinguished  by  a  broad  lumen  (0*15  mm.). 
Baphidsd  and  glandular  ducts  are  found  within  the  principal  parts 
of  the  stem,  and  especially  in  the  bark  parenchyma. 

This  ingredient  of  the  tonga  is  derived,  as  Holmes  (see  Year- 
Book  of  Fharmaey,  1880,  p.  185)  had  first  suspected,  and  as  has 
since  been  repeatedly  proved,  from  a  species  of  Aroid  found  in  the 
Fiji  and  New  Hebrides  Islands,  and  known  under  the  name  of 
Baphidophara  viitensis,  Schott.  It  is  a  variety  of  Baphidophora 
pertusa^  Schott,  Monttera  pinnatifida,  G.  Koch,  found  on  the  coast 
of  Goromandel,  in  Ceylon,  Java,  Timor,  and  in  those  parts  of 
Australia  which  lie  within  the  tropics. 

The  other  and  less  bulky  component  part  of  this  drug  consists 
of  small  particles  of  bark,  seldom  as  large  as  a  finger  nail,  and  not 
more  than  1  millimetre  in  thickness.  The  outer  side  of  this  bark 
is  scaly,  and  in  colour  it  varies  from  an  ochre  yellow  to  a  tile  browu 
W;  the  inner  side  is  dark  brown  and  wrinkled.  It  is  a  fine- 
grained, brittle  bark,  showing  a  chocolate-coloured  section  sprinkled 
with  bright  spots  or  points,  and  is  wholly  insipid  and  odourless. 

The  corky  layer,  which  is  no  thicker  than  paper,  is  composed  of 

cobie  cells,  with  walls  almost  always  very  thin  on  the  inner  side, 

bat  occasionally  thickened.     This   coating  lies   immediately  con- 

%aou8  to  the  inner  bark, '  which  is  traversed  by  one-  to  three- 

mied  medullary  rays,  the  alternating  spaces  between  which  seldom 

exceed  0*5   mm.     The  bast  rays  consist  of  alternately  arranged 

kjers  of  parenchyma  and  sieve  tubes ;  the  membranes  of  both  are 

^ense,  present  an  almost  gelatine-like  appearance,  and  are  wholly 

devoid  of  bast  fibres.     On  the  other  hand,  groups  of  parenchyma 

often  become  sclerotic,  which  change  is  frequently  accompanied  by 

a  moderate  increase  of  their  elements,  the  form  of  which,  however, 

if  not  materially  changed.     The  density  of  the  walls  of  these, 

although  formed  of  the  most  delicate  layers,  increases  to  an  almost 

complete  solidification,  but  they  are  still  perforated  by  numerous 

minute    pores,   visible  only  under  a  very   powerful    microscope. 

Where  the  stone  cells  of  neighbouring  groaps  come  into  contact 
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-with  each  other,  which,  by  the  way,  bnt  seldom  occurs,  the  medullary 
ray  passing  tbrongh  them  becomes  sclerotic.  Nearly  all  the 
medallary  ray  cells,  as  also  many  of  those  of  the  bast  parenchymal 
are  heavily  charged  with  crystal  sand  or  raphides.  The  sieTe-iabes 
are  somewhat  more  open ;  their  transverse  plates  are  occasionaUy 
to  be  seen  in  the  section  of  the  bark  itself. 

The  author  says  that  this  ingredient  is  the  bark  of  the  Tremna 
taiiensis,  D.C.  (Pharm,  Oentralhalle,  1881,  548),  a  species  of  the 
VerbenacesB  found  on  the  Society  Islands,  and  called  '*  aro  "  by  the 
natives,  and  in  this  he  is  corroborated  by  its  anatomical  stmctnro. 

Folia  Chekan.  J.Moeller.  ( Therapeutic  Oaxette. )  The  dried 
leaves  with  a  few  fragments  of  leaf -stalks. 

The  leaves  are  stiff,  although  not  very  brittle;  the  majority, 
therefore,  when  received  in  good  condition  are  very  deHoately 
wrinkled,  of  a  bright  green  colour,  with  a  yellowish  streak,  short 
stem,  somewhat  curled  at  the  rim,  and  bald  on  each  side.  On  tha 
superior  surface,  which  to  the  unassisted  eye  appears  finely  granu* 
lated,  the  central  nerve  only  is  visible  in  the  majority  of  leaves ;  it 
is  only  in  the  larger  leaves  that  secondary  nerves  may  be  traced  to 
the  circumference.  On  the  lower  surface  the  nerves  on  all  leaves 
are  prominent.  The  leaves  are  dotted  with  transparent  points, 
though  in  the  smaller  leaves  these  points  are  visible  only  nnder  the 
glas9. 

The  leaves  are  elliptical  to  oval  in  shape^  pointed  at  the  top,  and 
narrowed  at  the  base ;  they  vary  in  size  (from  1  to  4  cm.  in  length), 
although  the  porportion  between  the  length  and  breadth  is  constant 
(1  :  2*5).  The  leaves  are  quite  odourless;  on  being  rubbed  between 
the  fingers  they,  however,  emit  an  agreeable  aromatic  odour.  Their 
taste  is  at  first  purely  aromatie,  but  is  afterwards  strongly  bitter* 

Microscopic  Characteristics, — The  cuticle  is  particularly  developed 
on  the  superior  surface  of  the  leaf;  a  dooUe  row  of  palisade  edit 
constitutes  scarcely  a  third  of  the  thickness  of  the  leaf;  the 
mesophyll  consists  of  irregularly  branched  cells  in  an  ordinary 
loosely  arranged  parenchyma.  Large  crystal  cells  are  ocoasionally 
found  among  the  palisade  cells,  but  seldom  or  never  in  the 
mesophyll.  Globular  oil  cells  (007  to  0*15  mm.  in  diameter),  with 
yellowish  contents,  are  disposed  under  the  cuticle  of  both  the  uppw 
and  lower  surfaces. 

The  plant  {Myrtus  Chekan)  from  which  the  chekan  leaves  sre 
gathered,  is  an  evergreen  shrub  about  2  m.  high,  found  in  the 
central  province  of  Chili.  It  differs  from  Myrtxis  oom^muiusy  lu, 
chiefiy  in  the  fact  that  its  leaves  are  shorter  and  broader.    Iti 
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flowera,  also,  are  composed  of  bnt  four  leaves,  are  hairy  like  the 
stem-levfWy  and  are  rounder  than  those  of  the  latter.  The  leaves 
somewhat  resemble  smaller  bachn  leaves,  especially  those  of 
Barosma  erenulata,  Hook.,  bnt  the  edges  of  the  latter  are  indentated, 
and  so  are  readily  reoognised. 

The  rirtnes  of  chekan  leaves  reside  in  the  tannin  and  ethereal 
oil  which  ihey  contain.  Hutchinson  has  vainly  sought  to  discover 
ta  alkaloid  in  them  (Pharm.  Joum,^  1879,  p.  653).  He  discovered 
tannin  which  wonld  turn  blue  in  the  presence  of  iron  salts,  and  an 
ethereal  oil,  volatile  at  the  ordinary  temperature,  soluble  in  chloro- 
form, ether,  ethylic  and  amy  lie  alcohol,  insoluble  in  water,  and 
baming  with  a  bright,  white  flame. 

This  plant  has  long  been  used  under  the  name  of  chekan,  cbequen, 
or  cheken,  in  Chili,  where  it  is  held  to  be  powerful,  aromatic,  and 
astringent.  The  juice  of  its  leaves  and  young  wood,  diluted  with 
uster,  has  been  especially  recommended  as  a  collyrium.  Don  reports 
rexnarkable  cures  of  dysentery  effected  by  the  liquor  in  which  its 
Wk  has  been  steeped. 

Dr.  Dessauer,  of  Valparaiso,  has  recently  been  making  extensive 
dinical  experiments  with  chekan  leaves.  He  used  an  infusion 
(1  part  leaves  with  10  parts  boiling  water),  or  an  extract  (pro- 
duced according  to  the  method  prescribed  in  the  United  States 
Phannacoposia  for  extracts  of  cinchona  bark),  or  a  syrup  (1  part 
leaves  and  2  parts  syrup),  or  6nally  by  inhalation.  The  results 
itbich  he  has  obtained  in  bronchitis,  catarrh  of  the  bladder,  and 
f  other  affections  of  the  mucous  membranes,  have  induced  him  to 
taeribe  to  these  leaves  tonic,  expectorant,  diuretic,  and  antiseptic 
qualities.  Linarix  attributes  these  same  properties  to  the  oil  of 
common  myrtle. 

Keroseopic  Stmctore  of  the  Leaves  of  Eriodictyon  Califomicum. 

J.  Moeller.     {Pharm.  Gentralhalle,  1883,  No.  19 ;  Amer.  Journ. 

Pharm^  1883,  568.)     The  leaves  are  leathery,  lanceolate,  about 

four  inches  (10  cm.)  long,  about  half  an  inch  (1  to  1'5  cm.)  broad, 

short  petiolate,  repandentate,  green  and  glossy  above,  dark  reticulate 

and  grey  beneath.     The  upper  epidermis  is  larg^e-celled  and  covered 

with  a  moderately  tough  and  delicately  wavy-furrowed  cuticle,  the 

grooves  containing  many-celled   glands  upon  two  or  three-celled 

slipes.     The  secretion  of  the  glands  is  yellowish  green,  resinous, 

scdnble  in  alkalies,  contains  numerous  needle-shaped  crystals,  and 

covers  the  upper  surface  sometimes  to  the  thickness  of  *02  mm. 

Under  the  thick  palisade  layer  is  the  mesophyll,  composed  of 

■teliate  oelb,  which,  between  the  veins,  are  in  contact  with  the 
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small-celled  epidermis  of  the  lower  surface ;  manj  of  these  epidermal 
cells  are  elongated  to  thin,  grey,  felt-like  hairs.  The  primary  nerres 
contain  on  the  lower  side  a  thick  layer  of  coUenchyma,  and  a  pali- 
sade layer  is  formed  in  the  angles  of  the  secondary  nerves.  The 
epidermis  alongside  of  the  nerves  is  smooth,  and  contains  only  few 
glandnlar  hairs  like  those  of  the  upper  surface.  The  parenchyma 
is  free  from  tannin ;  many  colls  contain  groups  of  oxalate  crystals. 
Strong  alcohol  takes  np  30  to  40  per  cent,  of  resin,  having  a  tola- 
like odour.  W.  H.  McLaughlin  obtained  two  resins,  one  of  which 
was  soluble  in  ether,  bitter  principle,  gum,  tannin,  fat^  volatile 
oil,  sugar,  and  another  crystalline  principle. 

Previous  notices  of  this  plant  will  be  found  in  the  Year^Booh  of 
Pharmacy,  1881,  115 ;  1880,  216,  216. 

Kicroscopic  Stmctnre  of  the  Leaves  of  Duboisia  Kyoporoidet. 
J.  Moeller.  (Pharm.  Gentralhalle^  1883,  No.  20;  Amer.  Joum. 
Pharm,^  1883,  569.)  The  leaves  resemble  willow  leaves  in  outline, 
attain  a  length  of  12  cm.  (4^  inches),  and  width  of  3  cm.  (\\  inch), 
are  shortly  petiolate,  entire,  the  margin  slightly  revolute,  and  have  a 
prominent  midrib,  the  secondary  veins  diverging  at  nearly  right 
angles  and  forming  slings  near  the  margin.  A  parenchymatio 
excrescence  along  the  upper  side,  upon  the  midrib,  is  characteristio 
of  the  leaves,  and  may  be  observed  with  the  naked  eye.  The 
upper  epidermis  has  few  stomata  and  somewhat  smaller,  flatter, 
and  thicker- walled  cells  than  the  lower  epidermis,  which  contains 
numerous  stomata  and  scattered  clavate  hairs.  On  placing  a 
microscopic  section  in  warm  potash  solution,  a  large  number  of 
acicular  crystals  make  their  appearance  upon  the  lower,  but  not 
upon  the  upper  side  of  the  leaf.  The  crystals  are  soluble  in  water 
and  alcohol,  and  make  their  appearance  afler  the  leaf  has  been  kept 
for  several  hours  in  water,  but  not  after  it  has  been  extracted  with 
alcohol. 

Previous  notices  of  the  plant  will  be  found  in  the  Year^Bock  (tf 
Pharmacy,  1878,  264,  266. 

The  Chemical  and  Pharmacological  Behaviour  of  Folia  Vim 
Ursi  and  Arbutin  in  the  Animal  Body.  L.  Lewin.  {Therapew 
tic  Gazette,  September  15, 1883.)  There  are  two  possible  methods 
in  which  the  leaves  of  uvsb  ursi  may  act;  namely,  through  the 
arbutin  or  the  tannic  acid  which  they  contain.  The  author's  ex- 
periments have  proved  that  when  arbutin  is  introduced  into  the 
system,  either  hypodermically  or  by  the  mouth,  it  is  decomposed. 
There  appears  in  the  urine  a  substance  which,  on  a  brief  exposure 
to  air,  changes  to  an  olive-green  or  brownish  colour.    This  substanoa 
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is  hjdrochinon,  as  may  be  demonstrated  to  a  ceriaiaty.     These 
changes  are  also  observed  in  the  nrioe  of  man  after  the  administra- 
tion of  nvaa  nrsi  leaves.      At  first  the  urine  is  of  a  blaish  green 
ei)lonr,  bat  after  standing  from  twelve  to  twenty-four  hours,   it 
becomes  of  a  somewhat  darker  green ;  then  olive-greeo,  and  later 
brownish  green.     It  also  happens  that  that  which,  when  voided,  is 
of  a  greenish  brown,  afterwards  becomes  of  such  a  dark  green  as  to 
lose  its  transparency.      With  the  onset  of  the  dark  discoloration 
the  acid  reaction  of  the  urine  diminishes,  and  it  finally  becomes 
alkaline. 

The  chemical  changes  are  as  follows:  the  arbutin  is  converted 
into  hydrochinon,  and  the  latter  is  in  turn  converted  into  sulphate 
of  hydrochinon.  On  standing  exposed  to  the  atmosphere,  the 
hydrochinon  sulphate  may,  through  the  gradually  growing  alka- 
Hnity  of  the  urine,  be  split  up,  and  the  free  hydrochinon  farther 
oxidised  into  products  not  definitely  known.  When  the  urine  has 
ibeady  become  alkaline  in  the  bladder,  the  process  above  described 
takes  place  in  the  bladder,  and  the  urine  is  voided  of  an  olive-green 
eoloar.  But  the  whole  quantity  of  arbutin  taken  into  the  system  is 
Bot  decomposed  into  hydrochinon  and  sngar.  The  author  has 
ihown  that  a  portion  of  this  is  voided  unchanged  in  the  urine. 

Arbutin  is  not  poisonous.  It  does  not,  through  splitting  up,  set 
ftee  in  the  body  a  sufficient  quantity  of  hydrochinon  to  have  a 
poisoDoos  action. 

As  touching  the  action  of  uvsb  ursi  leaves  and  their  different 

medicinal  preparations,  the  author  has  demonstrated  by  experiments 

OD  the  human  being  and  lower  animals,  that  the  chemical  changes 

ire  identical.     In  these  experiments  are  also   usually  observed  a 

progressive  dark  discoloration  of  the  voided  urine,  proportioned  to 

the  amoant  of  hydrochinon  which  is  traceable.     This  is,  however. 

Dot  always  the  case,  as  has  been  taught  in  practice.     It  is  to  a 

•eoondary  degree  dependent  upon  the  size  of  the  dose  administered. 

It  is  to  a  greater  degree  influenced  by  the  condition  of  the  urine. 

When  uvse  nrsi  leaves  are  administered  in  vesical  catarrh,  attended 

bj  an  ammoniacal  condition  of  the  urine,  the  latter  is  discoloured 

to  a  g^reater  or  lesser  degree.     The  rotation  of  the  polarized  ray  to 

the  left   shows  also  the  presence  of  unchanged  arbutin   in  such 

nriueu 

With  these  results  as  a  basis,  it  is  not  difficult  to  establish  the 
fact  that  the  substance  to  which  uvea  ursi  leaves  owe  their  reputa- 
tion for  specific  action  in  vesical  catarrh  is  hydrochinon.  An 
anxiliaryy  althoogh  as  compared  with  hydrochinon  an  insignificantly 
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small  action,  is  due  to  tanniii,  which  is  contained  in  the  decoction 
of  uvea  ursi  leaves,  and  is  voided  in  a  very  small  amoant  in  the 
urine. 

Hjdrochinon  possesses  antizjmotio  and  antiseptic  properties  iu 
even  a  one  per  cent,  solution.  The  author  found  that  urine  which 
had  been  voided  after  the  administration  of  uvsb  ursi  leaves  re- 
mained fresh,  even  after  standing  in  the  open  air  for  two  weeks, 
while  that  subsequently  voided  rapidly  decomposed. 

Hydrochinon  possesses,  particularly  when  it  has  become  dark  in 
solution,  an  irritating  property.  This  irritation  is,  however,  directly 
beneficial  in  catarrhal  affections  of  the  mucous  membranes,  which 
become  turgid  thereby,  and  have  set  up  in  them  reparative  action. 

It  is,  therefore,  to  the  antiseptic  and  irritating  property  of  hydro* 
chinon  that  the  therapeutic  action  of  uvs9  ursi  leaves  is  due. 

It  follows  from  this  that  much  larger  doses  of  uvea  ursi  should  be 
given  than  have  heretofore  been  customary,  inasmach  as  even  if  the 
decomposition  of  one  gram  of  arbutin  into  hydrochinon  and  sugar 
were  complete,  which  is  never  by  any  means  the  case,  the  amount 
of  hydrochinon  which  would  thas  be  generated  would  be  too  small 
to  secure  the  most  beneficial  local  action  on  the  bladder.  In 
addition  to  this  is  the  fact  that  the  amount  of  arbutin  contained  in 
uvea  ursi  leaves  is  very  small.  It  is  recommended,  therefore,  that 
when  uvea  nrsi  leaves  are  administered,  a  decoction  of  from  30  to  80 
grams  in  180  grams  of  menstruum  should  be  given.  The  objectioa 
which  the  large  amount  of  tannin  might  interpose  to  the  adminis- 
tration of  such  a  decoction  can  be  overcome  by  agitating  it  with 
charcoal : — 

|t>  Deooot.  fol.  uy»  ursi   .        •        .      80-80  :  180  grams. 
Agita  0.  carbone  vegetabil.,  q.s.  ad  remov.  acid,  tannie. 
Filtra.  S. 

For  this  purpose  the  author  would  regard  the  substitution  of 
arbutin  for  the  decoction  as  an  improvement,  should  arbutin  in  the 
future  take  the  place  of  the  leaves  themselves  in  medicine.  Arbutin 
may  be  ordered  in  the  form  of  powder  or  in  solution ;  for  in* 
stance : — 

P>    Arbntiui 1*0  gram. 

Baccbari 0*5      „ 

M.    Ft.  pulv. 
Or. 

{t>    Arbutini 5-10  0  gram. 

AquiB  dest.  ....        100*0     „ 

M. 
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It  may  also  be  given  hjpodermically. 

Clinical  experiments  have  in  the  meantime  demonstrated  the  fact 
that  arbntin  ia  a  valnable  therapeatic  agent. 

Vettle  fibre.  J.  Moeller.  {Fharm.  Jouni.,  3rd  series,  xiv. 
786,  from  Deutsche  Allgem,  Folyt,  Zeitung.)  The  author  gives  a 
report  of  experiments  on  the  histological  characters  of  the  fibre  of 
the  common  stinging  nettle,  Urtica  dioica,  and  its  applicability 
to  technological  purposes. 

The  primary  bast-bundles  of  the  stem  do  uot  form  a  connected 
ring,  and  its  fibres  are  mostly  separated  by  intermediate  paren. 
chyma.  The  cortical  parenchyma  is  not  sclerenchymatous.  At 
the  base  of  the  stem  the  fibres  are  mostly  about  0*12  mm.  in 
diameter  ;  higher  up  they  are  thinner;  but  even  at  the  summit  they 
We  a  diameter  of  004  mm.  The  thinnest  fibres  of  the  nettle  are 
therefore  as  thick  as  the  thickest  of  hemp.  In  consequence  of  their 
isolation  they  are  seldom  polygonal.  At  the  commencement  of  the 
time  of  flowering,  the  fibres  in  the  upper  portion  of  the  stem  only 
are  completely  thickened ;  those  in  the  lower  part  have  still  large 
cavities.  There  are  no  pore  canals.  Fibres  were  measured  22  mm. 
in  length ;  they  are  very  irregular  in  form.  They  consist  of  nearly 
pore  cellolose;  their  behaviour  with  cuoxam  is  characteristic. 
Tbej  swell  with  extraordinary  rapidity  from  without  inwards;  a 
flharply  differentiated  internal  layer  resists  the  action  for  some 
minntes ;  but  this  is  also  at  length  dissolved  ;  and  in  addition  to  a 
onall  quantity  of  contents  of  the  fibres,  a  delicate  network  remains, 
consisting  of  the  primary  membranes  of  the  parenchyma  cells  which 
mrronnded  the  fibres. 

Fibres  baked  or  treated  with  acids  or  alcohol  show  two  peculiari- 
tiee.  They  are  very  irregularly  isolated,  being  either  united  into 
bands  or  disintegrated  into  separate  fibres ;  there  are  no  thin  bundles 
Hke  those  of  combed  flax  or  hemp.  This  peculiarity  depends  on  the 
rtrocture  of  the  primary  and  on  the  want  of  secondary  bast-fibre 
bandies.  The  second  peculiarity  is  their  complete  and  nearly 
i^lar  inyestment  with  parenchyma,  in  consequence  of  which  they 
are  rough  and  dull ;  resulting  from  the  incomplete  diflerentiation  of 
the  wall  of  the  fibres  and  of  that  of  the  parenchyma-cells. 

Both  these  peculiarities  are  very  disadvantageous  to  the  employ- 
ment of  the  nettle-fibre  as  a  technical  product.  The  chemical 
means  employed  to  separate  the  fibres  completely  from  the  surround- 
ing parenchyma  would  aflect  injuriously  the  fineness  of  the  fibre. 

Attempts  have  been  made  to  naturalize  in  Germany  the  North 
Americsm  Lapartea  pustulata  ;  but  similar  disadvantages  attend  the 
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structure  of  the  fibre.  In  Angnst  the  bast- fibres  in  the  npper  third 
of  the  stem  are  not  yet  developed ;  in  the  lower  portion  they  are 
but  imperfectly  thickened.  The  cortex,  bast,  and  fibres,  resemble 
those  of  Urtica  dioica ;  bat  the  fibres  are  considerably  larger  at  the 
base  of  the  stem,  nsually  0'5  mm.  in  diameter,  and  more  than  80  mm. 
long ;  in  the  middle  part  of  the  stem  they  have  still  a  diameter  of 
0*1  mm.  They  consist  of  pure  cellulose  ;  they  dissolve  rapidly  and 
completely  in  cuozam,  leaving  behind  a  parenchymatous  network 
and  the  protoplasmic  contents  of  the  fibres. 

The  Occnrrence  of  Sugar  in  Tobacco.  Prof.  Attfield.  (JPharm. 
Journ.y  3rd  series,  xiv.  541.)  The  author  deals  with  the  question 
whether  or  not  sngar  is  a  normal  constituent  of  tobacco,  and 
publishes  a  number  of  analyses  showing  that  thin  substance  does 
occur  in  it  in  qaantities  varying  from  mere  traces  ap  to  10  per  cent., 
the  average  proportion  in  eight  samples  being  7*38  per  cent 
Besides  this,  an  average  quantity  of  3  per  cent,  of  substances  yield- 
ing alcohol  by  fermentation  is  precipitated  from  tobacco  infosions 
by  such  reagents  as  basic  acetate  of  lead  and  lime  water.  The 
saccharoid  matter  not  thus  separated  is  termed  by  the  author  tobacco 
sugar ;  while  this,  together  with  the  fermentable  matter  precipitated 
by  the  reagents  named,  is  termed  by  him  total  saccharoid  matter. 
The  latter  was  found  to  vary  between  8*2  and  12*8  per  cent.,  the 
average  proportion  found  being  10*39.  No  added  sugar  was  found 
in  any  of  the  samples. 

The  sngar  in  tobacco  appears  to  possess  little  if  any  action  on 
polarized  light.  Such  a  fact  would  be  of  considerable  importance 
in  any  examination  of  tobacco  infusion  for  added  sugar, — sucrosei 
glucose,  lactose,  etc. — which  all  exert  well-marked  dextro-rotatory 
or  IsBvo-rotatory  power  on  polarized  light.  The  commercial  samples 
of  tobacco  examined  by  the  author,  with  scarcely  an  exception, 
yielded  infusions  which,  even  when  colourless,  did  not  perceptibly 
affect  a  polarized  ray. 

A  Hitherto  Unknown  Constitnent  of  Tobacco.  T.  J.  Savery. 
(Chemical  News,  xlix.  123.)  Whilst  examining  some  tobacco  for 
sugar,  a  substance  was  noticed  in  the  aqueous  solution  which  re- 
duced Fehling*s  solution.  This  body  was  almost  completely  removed 
by  clarification  with  subacetate  of  lead,  and  the  resulting  liquid 
was  free  from  sugar.  The  author  succeeded  in  isolating  this  re- 
ducing substance  by  precipitating  with  subacetate  of  lead,  decom- 
position with  sulphuretted  hydrogen,  etc.  The  substance  gave 
a  green  coloration  with  ferric  chloride,  changing  to  red  on  the 
addition  of   potash.     With  ferrous  sulphate  alone  no  change  vn^. 
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produced,  but  "when  tbis  reagent  was  added  with  ammonia,  a  dark 
brown  colour  appeared.  A  pnrer  prodnct  from  nnmanafaotured 
tobacco  gave  tbe  same  reactions,  and  developed  a  red  coloar  witb 
strong  salpbnrio  acid,  changing  to  a  claret  on  the  addition  of  a 
trace  of  nitric  acid.  A  green  coloar  was  produced  with  either 
potash  or  ammonia.  The  substance  precipitated  hydrochlorides  of 
quinine  and  cinchonine.  The  author  concludes  that  the  body  is 
closely  allied  to  caffetannic  acid,  and  names  it  tabaco-tannic  acid. 
1^0  analyses  are  given. 

In  a  subsequent  note  (Ohemtcal  News^  xlix.  147)  the  author  adds 

ih«t  the  acid  he  found  in  tobacco  is  caffetannic  acid,  from  which,  by 

boiling  with  dilute  hydrochloric  acid,  he  obtained  another  acid^ 

which  he  called  tabaco-tannic  acid.     The  latter  body  does  not  give 

a  green  coloration  with  ammonia,  but  a  fine  red- violet,  a  change- 

which  is  due  to  oxidation.     Its  other  reactions  are  equally  distinct. 

Qeuni  Album.     Dr.  W.  A.  Spurgeon.     (Virg.  Med,  Monthly,} 

The  author  regards  this  plant  as  a  valuable  anti-emetic,  relieving 

gubic  irritation  and  headache.     He  uses  it  in  the  form  of  a  tinc> 

tore,  made  with  8  troy  ounces  of  the  plant  to  the  pint ;  the  dose  ia 

ftteaspoonful  or  more. 

Bddoa  Fragrans,  P.  Ghapoteaut.  (Comptes  Bendus,  April 
28,  1884.)  This  plant  contains  a  feebly  alkaline  principle,  hoi- 
Uney  and  a  glucoside,  C39  H-o  O3.  If  heated  with  dilute  hydrochloric 
tcid,  it  is  split  up  into  glucose,  methyl  chloride,  and  a  syrupy  com- 
pound soluble  in  alcohol  and  benzene,  but  insoluble  in  water. 

ConTallaria  Majalis.  W.  S.  Gottheil.  ( Therapeutic  Gazette j. 
Jvamrjy  1884)  The  author  furnishes  a  detailed  account  of  his  use  of 
ooDTallaria  majalis  in  fifteen  cases,  comprising  organic  heart  disease^ 
cardiac  failure  in  acute  rheumatism,  hemorrhages  or  phthisis,  and* 
one  case  of  Bright's  disease.  The  results  would  seem  to  justify  a 
thorough  trial  at  the  hands  of  the  profession  of  this  proposed  sub- 
iiitate  for  digitalis.  It  possesses  the  very  important  negative 
property  of  producing  no  cumulative  effect,  a  desideratum  whiclv 
has  been  long  felt  by  the  profession. 

Coptis  Trifolia.  J.  J.  Schultz.  (^Amer,  Joum.  Phann,,  May^ 
1884)  The  experiments  described  by  the  author  show  that  Coptis 
trifoUa  yields  to  alcohol,  slightly  acidulated  with  acetic  acid,  10  per 
cent,  of  its  weight  of  extractive  matter.  Further,  that  it  contains 
two  alkaloids,  as  previously  shown  by  the  investigations  of  E. 
Z.  Gross  (Amer.  Fharm,  Joum.,  1873).  That  the  berberine  of 
OoptU  trifolia  .is  only  partially  separated  by  the  processes  usually 
employed  for  the  determination  of  berberine.    That  it  contains  of 
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berberine  od  amoant  equivalent  to  0'8  per  cent,  of  sulphate  of  ber- 
berine,  or  hi  grains  of  sulphate  of  berberine  to  the  ayoirdupois 
pound.  That  the  amount  of  the  second  alkaloid  is  very  small, 
0012  per  cent.,  or  only  0*855  grain  to  the  avoirdupois  pound, 
having  been  obtained. 

Viola  Tricolor,  var.  Arvensis.  K.  Mandelin.  (^Tharm.  Z&i,fk 
Bussland,  1883,  329-334;  Anier.  Journ.  Phann.,  1883,  470.)  The 
author  found  in  this  plant  a  new  colouring  matter,  vioJaguercUrm. 
The  plant  is  exhausted  with  warm  alcohol,  the  alcohol  distilled  off, 
and  the  residue  treated  with  warm  distilled  water.  On  agitating 
this  dark  brown  solution  with  benzene,  for  the  purpose  of  obtaining 
the  salicylic  acid  (see  Year-Book  of  Pharmacy^  1882,  26),  a  yeUow 
crystalline  mass  is  precipitated.  After  washing,  the  crystals  are 
easily  soluble  in  alkalies  with  a  deep  yellow  colour,  and  reprecipita- 
ted  by  acid.  They  are  soluble  in  hot  water,  and  crystallise  again 
on  cooling.  Its  composition  is  C^  H43  O24.  On  being  boiled  with 
dilute  mineral  acids,  it  is  split  into  quercetin,  C^^  H]^^  O^^,  and  a  fer- 
mentable sugar,  CgH]^3  0^.  The  acid  filtrate  contains  a  third 
product  of  decomposition,  which  may  be  obtained  by  agitation  witih 
chloroform,  and  is  characterized  by  its  beautiful  fluorescence  when 
in  alkaline  solution. 

Lnfia  JEgyptiaca.  E.  J.  Weber.  (^Amer.  Journ,  Pharm.^ 
January,  1884.) 

Description.-^— Luff  a  ^gypiiacaf  nat.  ord.  CucurhltacecB^  is  indigen- 
ous to  Egypt  and  Arabia,  and  is  a  large  climbing  vine,  with  a  thiui 
but  very  tough,  light  green  succulent  stem,  attaining  a  length  of 
from  ten  to  thirty  feet.  The  leaves  are  alternate  and  palmatdy 
lobed,  of  a  light  green  colour,  and  almost  destitute  of  taste.  The 
flowers  are  monoecious ;  petals  five,  united  below  into  a  bell-shfl^ped 
corolla ;  anthers  cohering  in  a  mass ;  ovary  two-celled,  style  slender, 
stigmas  three.  The  fruit  is  elliptical  ovate,  fleshy  and  indehiscent) 
with  a  green  epidermis,  longitudinally  marked  with  black  linaSi 
varying  from  ten  to  fifteen  in  number ;  under  each  of  these  lines  ifl 
found  a  tough  woody  fibre.  The  fruit  attains  a  length  of  from  sii 
to  twenty-five  inches.  When  the  epidermis  is  removed  it  presenti 
a  layer  of  interwoven  woody  fibres,  which  may  be  used  like  a  sponge^ 
being  hard  and  rough  when  dry,  and  soft  when  soaked  in  warm  01 
cold  water;  they  absorb  the  latter  with  the  same  facility  as  the 
ordinary  sponge,  and  have  the  advantage  over  the  sponge  not  tc 
wear  out  by  ordinary  use  for  a  number  of  years ;  hence  the  name  ol 
'^  vegetable  sponge/'  or  *'  wash  rag,"  and  its  use  as  a  flesh  gloYA 
The  seeds  are  numerous,  and  are  almost  flat,  broadly  ovate,  three* 
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eighths  of  an  inch  long.  The  testa  is  of  a  blackish  brown  colour 
and  rough,  cotyledons  almost  flat,  of  a  yellowish  brown  colour  and 
oily. 

Analysis, — ^An  infusion  of  the  epidermis  of  the  fruit  (1  to  10)  was 
made  and  tested  for  tannin,  with  tincture  of  chloride  of  iron,  with 
snlphate  of  iron,  and  Russian  isinglass,  whereby  a  trace  of  tannin 
was  shown.  One  hundred  grains  of  the  epidermis,  thoroughly 
dried,  yielded  fifty-four  per  cent,  of  residue ;  on  being  incinerated 
&i  a  low  heat,  the  epidermis  yielded  twelve  per  cent,  of  a  dark  grey 
aah,  one  half  of  which  was  soluble  in  water ;  the  ash  consisted  of 
silica,  carbonates  and  sulphates  of  potassium  and  calcium.  The 
fibrous  portion,  after  being  incinerated,  yielded  sixteen  per  cent,  of 
ash,  partly  soluble  in  water. 

The  fruit  contains  a  large  amount  of  mucilaginous  substance, 
which  yields  a  white  precipitate  with  solution  of  subacetate  of  lead. 

An  infusion  of  the  fibrous  portion,  when  evaporated  to  a  syrupy 
eonsisience,  became  gelatinous  on  cooling.  The  gelatinous  mass 
bad  all  the  properties  of  bassorin,  and  was  free  from  starch.  One 
troy  ounce  of  the  epidermis  was  powdered,*  and  successively 
exhausted  with  benzene,  alcohol,  and  water.  The  benzene  solution 
yielded  a  small  quantity  of  yellow  colouring  matter ;  the  alcoholic 
tincture  left  chlorophyll  and  a  little  extractive ;  and  the  infusion 
gare  twenty  per  cent,  of  slightly  bitter  extract. 

One  troy  ounce  of  the  powdered  seeds  was  treated  with  boiling 
benaene;  the  green  solution,  on  being  evaporated,  yielded  two  and  a 
balf  per  cent,  of  a  brown,  fatty  oil,  and  twelve  per  cent,  of  a  green 
loaas.  The  latter,  on  being  treated  with  very  dilute  hydrochloric 
add,  and  evaporating  the  liquid,  yielded  a  minute  amount  of  crys- 
Ua.  Similar  crystals  were  also  obtained  from  the  green  alcoholic 
^rtract  of  the  seeds  previously  exhausted  with  benzene.  Water 
afterwards  took  up  nothing  of  note. 

Mode  of  Preparing  the  Fibrous  Portion, — The  fruit  is  cut  longitu- 
&ally  on  one  side,  stripped  of  the  epidermis,  the  seeds  are  then 
nmoved,  and  the  network  of  fibres  is  washed  thoroughly,  to  get 
lid  of  the  mucilaginous  substance,  and  dried.  It  is  then  ready  for 
^  This  fibrous  portion  is  the  only  part  of  the  plant  that  has 
^verbeen  in  use. 

HamameliB  Virginica.  (American  Druggist,  January,  1884.)  The 
ii^'CaUed  witch  hazel  derives  its  name  from  the  similarity  of  its 
fcareg  to  those  of  the  English  hazel  {Gorylus  Avellana,  L.).  The 
latter  has  been  used  from  time  immemorial  as  the  attribute  or 
difining  rod  of  witches,  and  in  the  earlier  days  of  the  American 
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colonies  "witch  hazel"    was  made  to  do  duty  in  place  of  tii 
English. 

The  witch  hazel  (Hamamelis  virginica^  L.),  which  is  also  callec 
in  some  sections,  "winter  bloom,"  "snapping  hazel  nnt,"  ^'spotte 
alder,"  etc.,  occnrs  in  nearly  all  parts  of  the  United  States,  chiefl 
in  damp  woods  and  thickets,  along  the  moist  banks  of  rivers  east  c 
the  Mississippi,  from  the  Mexican  Gnlf  to  Canada,  bat  according  t 
Pnrsh,  also  on  hills  and  in  stony  places.  Usnallj  it  is  a  bnsh  or  tal 
shrab,  but  sometimes  attains  a  height  of  20  feet.  Like  many  othe 
eastern  American  trees  and  bashes,  it  blossoms  late  in  the  antami 
from  September  to  November,  when  the  leaves  are  falling,  and  cod 
tribates  its  share  to  the  many-colonred  haes  of  the  forest  in  the  fal 
of  the  year. 

The  shrub  usually  consists  of  several  crooked  branching  trank 
arising  from  the  same  root,  some  4  to  6  inches  in  diameter,  5  to  l! 
(sometimes  20)  feet  in  height,  and  covered  with  a  smooth,  brow: 
bark,  the  older  bark  becoming  brownish  grey  and  fissured,  and  th 
inner  portion  being  whitish  and  smooth. 

The  frait  is  a  light  brown,  nut-like,  roundish  oval  capsule  or  poJ 
two-celled,  which  incloses  the  seeds,  but  soon  bursts  elastically  ini 
two  pieces.     It  ripens  in  the  sammer  of  the  succeeding  year. 

The  two  seeds  are  shining  black,  with  a  white  hilum ;  they  ai 
white,  oleaginous,  and  starchy  within,  and  are  eatable,  like  hazel  nnt 
The  seed  of  trees  grown  abroad  germinates  but  rarely ;  the  plant 
there  usually  propagated  by  cuttings,  which  strike  root  very  slow 

There  is  only  one  other  distinct  species  of  Hamamelis;  nami 
Hamamelis  japonicay  and  this  differs  only  by  slight  characb 
namely,  by  its  having  more  leaf  nerves,  broader  and  re  volute,  bn 
calyx  lobes,  and  a  shorter  fruiting  calyx. 

Medical  Uses.'—Both.  the  bark  and  the  leaves  are  used  medioin 
The  United   States    Pharmacopoeia   (1880)   recognises    only 
leaves,  though  it  would  appear  that  the  bark  is  much  more  e 
sively  used.    Both  have  a  certain  degree  of  fragrance,  partici 
when  fresh,  and,  when  chewed,  are  at  first  somewhat  bitter, 
astringent,  and  leave  a  pungent,  sweetish  and  persistent  after 
Water  as  well  as  alcohol  extracts  their  virtues.     They  app 
contain,  according  to  Dr.  A.  Lea,  besides  the  usual  plant 
taents,  a  peculiar  bitter  principle ;  this  author  first  drew  at 
to  the  large  amount  of  tannin  they  contain. 

Witch  hazel  is  reputed  to  be  tonic,  astringent,  and  sedat 
decoction  of  the  bark  (1  oz.  to  1  pint)  has  been  found  t 
hemorrhages,  as  well  as  in  diarrhoea,  dysentery  and    c 
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mncons  discharges.  Its  supposed  beneficial  efiect  in  incipient 
phthisis,  where  it  has  been  thonght  to  unite  anodyne  influences 
with  its  others,  is  probably  unsupported  by  facts. 

The  bark  is  reported  to  have  long  been  known  to  the  Indians — 
which  is  not  at  all  surprising — as  an  excellent  remedy  in  swellings 
and  tamours  of  a  painful  character,  as  well  as  in  external  inflam- 
mations, applied  in  form  of  a  poultice. 

The  decoction  may  also  be  used  advantageously  as  a  wash  or 
injection  for  sore  mouths,  painful  tumours,  and  is  probably  useful 
in  any  cases  where  a  local  astringent  is  indicated,  as  in  leucorrhoea, 
gleet,  conjunctivitis,  etc.  Professor  Stills  states  that  he  has  known 
the  decoction  or  infusion  to  be  used,  as  a  lotion,  with  apparent 
benefit,  in  crusta  lactea. 

An  ointment  made  with  lard  and  a  decoction  of  white-oak  bark, 
apple-tree  bark,  and  witch  hazel  bark,  has  been  found  a  valuable 
application  to  piles.  The  same  is  very  generally  reported  of  the 
so-called  white  extract  of  witch  hazel,  which  is  said  to  be  made 
hj  distilling  the  fresh  bark  with  a  very  dilute  (6  per  cent.)  alcohol. 
This  preparation  is  a  popular  external  remedy  in  sprains  and 
bruises,  and  is  besides  vaunted  as  a  cure  for  almost  every  disease 
flesh  is  heir  to. 

Dr.  King  states  that  he  used  a  decoction  of  equal  parts  of  witch 
hazel  bark,  golden  seal  root  (Hydrastis  canadensis),  and  lobelia 
leajes — a  strong  decoction  being  made  from  the  first  two,  then  the 
lobelia  leaves  added — as  a  lotion  in  ophthalmia,  with  such  success 
that  he  succeeded  in  curing  even  the  most  obstinate  and  long- 
standing cases ;  and  he  adds  that  other  practitioners,  to  whom  he 
oommunicated  this  fact,  have  confirmed  it. 

The  decoction  was  also  highly  recommended  by  Dr.  James 
Fountain,  of  Peekskill,  N.Y.,  and  Dr.  N.  S.  Davis,  in  hemorrhage 
of  the  lungs  and  stomach. 

Besides  the  colourless,  or  distilled  ^'  extract,"  there  are  several 
other  popnlar  or  proprietary  preparations,  mostly  made,  probably, 
\ff  dissolving  the  soluble  parts  of  the  residue  left  on  distilling  the 
bark  or  leaves. 

Constituents  of  the  Flowers  of  Rosa  Gentifolia.  M.  Nieder. 
Btadt.  (Landw,  Versuchs'Stat,  xxix.  251.)  Red  roses  were 
^onnd  to  contain  86  per  cent,  of  water,  3*64  per  cent,  of  nitrogen, 
and  3*5  per  cent,  of  ash ;  in  white  roses  were  found  91*7  per  cent,  of 
^ater,  3*16  per  cent,  of  nitrogen,  and  3*9  per  cent,  of  ash.  The 
composition  of  the  ash  of  each  is  given  below  : — 
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Red  Roses.  White  Boscs. 

Potash 43-81  .  42-05 

Soda 1-12  .  1-53 

Lime 6-02  .  8-05 

Magnesia 6*27  .  6*41 

Ferric  Oxide  and  Alumina     .        •  1*05  .  1*97 

Phosphorio  Acid     ....  16*47  .  11*32 

Sulphuric  Acid       ....  7*81  .  5*07 

SiHca 1*49  .  2*40 

Chlorine 0*69  .  4*28 

Carbonic  Acid         ....  15*38  .  17*83 

Adulterated  Saffiron.  (Chem.  and  Drugg.,  1888,  563.)  T) 
the  name  of  Alicante  saffron,  an  article  has  recently  been  introd 
into  commerce  which,  according  to  the  Journal  de  Phan 
d^Anvers,  is  offered  in  scTcn  different  qualities,  designated  bj 
numbers  0  to  6.  No.  0  contains  about  80  per  cent,  of  true  sal 
No.  6  does  not  contain  more  than  4  to  5  per  cent.  On  maoen 
No.  6  in  water,  it  yields  a  shade  and  intensity  of  colour  Yery  i 
the  same  as  saffron ;  the  only  suspicious  indication  is  the  leas 
nouDced  odour.  The  weight  of  the  ash  (9  per  cent.)  does  not  i 
differ  from  that  of  saffron,  8  per  cent.)  The  false  fibres  oaiuu 
distinguished  by  touch ;  their  form  seems  very  natural,  except 
their  thickness  is  the  same  all  along,  and  they  are  never  dividi 
three  branches ;  the  stigmata  of  saffron,  on  the  contrary,  be 
thinner  towards  the  base,  terminate  in  a  yellow  thread,  and  ' 
are  generally  united.  In  the  artificial  safiron  there  is  no  y* 
thread.  The  fibres  of  this  latter  swell  in  alcohol,  ammonia 
nitric  acid.  They  are  more  completely  decoloured  than  sa; 
The  false  saffron  consists  of  marigold  flowers  rolled  longitndi] 
and  impregnated  with  a  substance  insoluble  in  water.  Dr.  Bi 
St.  Petersburg,  has  found  an  easy  means  of  detecting  the  h 
by  treating  the  saffron  with  petroleum  ether,  which  will  not 
any  colour  from  pure  saffron,  but  receives  a  citron  tint  frox 
false.  He  has  further  found  that  the  flowers  of  marigold 
coloured  by  dinitro-cresylate  of  soda,  and  afterwards  impregi 
with  oil.  This  colouring  matter  yields  the  same  shade  as  saf 
its  colouring  power  is  very  intense ;  it  is  cheap,  harmlesSy  aiu 
been  employed  for  some  time  for  colouring  liqueurs. 

Note  on  a  Sample  of  Sophisticated  Saffron.  J.  Hart.  (PI 
Joum,^  3rd  series,  xiv.  738.)  The  suspected  saffron  was  very 
but  there  was  nothing  in  the  colour  to  indicate  the  present 
mineral  matter.  There  was  no  perceptible  effervescence  oi 
addition  of  dilute  H  Gl,  either  in  the  powder  or  the  saffron,  pre 
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absence  of  Ga  C  O3.     Ten  grains  of  the  saffron,  freed  as  much  as 

possible  from  powder  bj  shaking  and  rubbing,  yielded  2  grains, 

equalling  20  per  cent.,  of  ash,  showing  14*88  per  cent.,  of  adnltera- 

tion,  even  after  being  freed  from  all  loose  powder,  when  compared 

with  a  dry   specimen  of  pure  saffron.     Ten  grains  of  the  loose 

powder  (containing  a  small  quantity  of  saffron)  were  then  inciner- 

ated,  and  yielded  6*5  grains  of  ash,  the  balk  of  which  was  insoluble 

in  boiling  HNO3,  and  gave  the  characteristic   flame  of  barium. 

An  attempt  to  ascertain  the  exact  nature  of  the  ash  from  a  further 

10  grains  of  powder  was  frustrated  by  an  unfortunate  accident 

resnlting  in  the  loss  of  tho  whole.      The  remaining  saffron  and 

powder  were  then  incinerated,  and  the  ash  analysed  with  results  as 

given  below.     This  ash  of  course  contains  a  proportion  of  normal 

isb,  but  the  source  of  adulteration  is  proved  beyond  doubt. 

Constitiients  of  ash  expressed  as  parts  per  100 : — 

BaSO^ 64-28 

CaS04 14-57 

AI3  Os  (containing  a  trace  of  iron)  .                .  10-71 

Saltsof  Eand  Na 9*28 

98-84 

Lmlin  in  the  Bracts  of  the  Artichoke.  MM.  Pi  stone  and  De 
Begibus.  {Pharm,  Joum,^  3rd  series,  xiv.  52.)  The  presence  of 
&  perceptible  amount  of  inulin  in  the  bracts  of  the  artichoke  (Cynara 
Seolymus)  is  recorded  by  the  authors  in  the  Journal  of  the  Royal 
Tfoin  Academy  of  Medicine.  The  bracts  were  boiled  in  water  until 
I  dark  green  sap  could  be  expressed  from  them,  which  reduced 
lehling's  solution  with  difficulty.  This  was  again  boiled,  and 
fitered  off  while  hot.  If  slowly  cooled,  there  was  precipitated,  after 
nme  time,  a  white  flocculent  substance,  which,  after  repeated  wash- 
ing in  boiling  water  and  alcohol,  proved  to  be  nearly  identical  with 
Sich's  spherocrystals  of  inulin.  It  is  not  coloured  by  iodine,  and 
turns  the  plane  of  rotation  in  the  polariscope  to  the  left,  even  in  the 
pmence  of  a  dilute  acid. 
Constitaents  of  NymphsBSB.     W.  Q-r lining.    {Archiv  der  Pharm. 

[3],  XX.  582-605,  and   736-761 ;  Pharm.   Joum.^  3rd  series,   xiv. 

W.)    The  following  tabular  arrangement  of  the  author's  analytical 

ifiBnlta  is  given  : — 
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Nuphor. 

Nymphwu 

Rtai- 
some. 

Seeds. 

Rhi- 
some. 

Roots. 

Seeds. 

oisture 

10-30 
619 
0-77 
0-60 
1-64 
1*31 
227 
0-54 
6-93 
1-21 

4-40 
2-60 

8-36 

18-70 

8-81 

3-99 

14-82 

1411 

11-31 
0-89 
0-61 
211 
1*97 
0*26 
0-72 

1-38 
0-86 

0-69 
44-00 

708 

6-45 

3-22 

13-21 

10-66 
6-47 
0-49 
1-65 
2-62 
8-62 

10-04 
003 
6-26 

1-92 
8-26 

6-80 

2018 

1-80 

4-06 

14-26 

9-36 

6-71 
10-07 
0-59 
1-38 
0-30 
6-94 
8-73 
1*00 
6-62 

3-60 
611 

3-60 
4-09 
1-20 
7-21 
8-99 
2-47 
17-42 

9-06 

Ash 

3-13 

Fat 

Kesitt  soluble  in  Ether 

Besm  insoluble  and  Phlobaphene .... 
Maeous  matter  with  traces  of  Albumen     . 
Tannin 

1-06 
0-21 
0-43 
1-47 
1*10 

Matter  not  precipitated  by  Copper  Acetate. 

Glucose    

Saccharose 

Substances  soluble  in  water  indirectly  esti- 
mated   

Metarabin,  etc 

Soluble  in  dilute  Soda  Solution,  not  precipi- 
tated bv  Alcohol 

0-86 
0-94 

118 
0-46 

1-61 

Starch      . 

47-09 

Albumen 

9-79 

4-78 

Intercellular  substance 

0-98 
11-66 

Alkaloids,— ^The  author  succeeded  in  separating  an  alkaloid  from 
N,  luteuvij  and  also  from  N.  alba.  Dragendorff  had  already  isolated 
it  in  the  case  of  the  latter.  The  chemical  and  physical  properties 
appear  to  be  identical,  as  well  as  their  behaviour  towards  group  re- 
agents, but  in  their  colonr  reactions  there  is  a  decided  difference : 
Nuj)harine,  as  the  alkaloid  of  i^.  luteum  is  named  by  the  anthor,  is 
^  whitish  brittle  mass,  which  on  being  rubbed  sticks  to  the  fingers. 
It  solidifies  at  40-45^ ;  at  65°  it  is  of  a  syrupy  consistence  ;  it  is 
•easily  soluble  in  alcohol,  chloroform,  ether,  amyl  alcohol,  acetone, 
and  in  dilute  acids,  but  almost  insoluble  in  light  petroleum.  The 
acid  solution  has  a  peculiar  and  characteristic  smell,  and  is  acted  on 
by  most  of  the  group  reagents  for  alkaloids,  potassium  chromaie, 
picric  acid,  iodide  of  potassium,  etc.  With  trouble  the  author  dis- 
covered colour  reactions  which  distinguish  it  from  all  other  alkaloids. 
A  small  quantity  when  dissolved  in  dilute  sulphuric  acid  and  warmed 
on  a  steam-bath,  assumes  a  brown  colour,  which  gradually  passes 
into  a  dark  black-green  ;  the  addition  of  a  very  few  drops  of  water 
causes  the  colour  to  disappear,  with  precipitation  of  a  voluminons 
yellow-brown  substance.  The  acid  solution  when  placed  over 
sulphuric  acid  and  lime,  after  ten  or  twelve  days,  becomes  a  mag* 
iiificent  green,  increasing  in  intensity  for  about  another  ten  days. 


MATERIA   HBDICA  AND   PHABHAC7*  217 

until  it  becomes  a  dark  blae-green ;  a  few  drops  of  water  cause  the 
colour  to  disappear  immediately,  with  separation  of  a  yellow  crystal- 
line precipitate,  which,  when  removed  from  the  filtrate,  liquefies 
in  air,  or  over  sulphuric  acid,  with  return  of  the  green  Colour.  This 
experiment  can  be  repeated  frequently  with  the  same  sample. 

The  alkaloid  is  tasteless,  but  its  acid  solution  is  intensely  bitter. 
It  has  not  yet  been  obtained  crystalline. 

The  formula  given  to  the  alkaloid  is  N3  C^g  H^^  O3.  The  formula 
requires  an  equivalent  of  300 ;  by  experiment  it  was  found  to  be 
285'5;  the  difierences  are  attributed  to  impurities  in  the  sample. 
The  same  formula  has  been  given  by  Pelletier  and  Couerbe  to  meni- 
spermine  and  paramenispermine ;  the  three  alkaloids  are  probably 
isomeric.  With  Wild's  polariscope,  nupharine  is  optically  inactive. 
Its  physiological  action  was  tried  on  cats,  without  toxic  efiect. 

The  alkaloid  of  Nymphcea  alba  does  not  give  the  green  reaction 
with  dilute  sulphuric  acid,  but  on  the  contrary  it  gives  the  follow- 
ing, which  are  not  given  by  nupharine.  Concentrated  sulphuric  acid 
and  potassium  chromate  colour  its  solution  first  red-brown,  after 
some  hours  clear  green.  Concentrated  sulphuric  acid  alone  produces 
a  red-brown,  which  passes  into  grey.  Frohde's  reagent  colours  it 
first  red,  then  dirty  green.  The  alkaloids  are  not  present  in  the 
seeds  of  N.  luteum  nor  in  the  blossoms  or  seeds  of  N.  alba. 

In  the  second  paper  the  author  continues  the  examination  of  the 
two  plants  of  the  family,  N,  alba  and  Nuphar  lutea.  As  far  as 
ezaoiination  of  two  members  of  it  allows  him  to  come  to  a  conclu- 
sioQ,  he  thinks  that  the  tannin  contained  in  them  is  their  most 
important  constituent  from  a  chemical  point  of  view ;  after  that  the 
alkaloids,  and  then  the  starch.  The  tannins  of  the  two  species  difier 
slightly  in  their  properties,  but  are  closely  related  in  their  reactions. 
They  both  difier  from  tannin  derived  from  other  sources,  in  yielding 
characteristic  secondary  products.  The  insoluble  tannin  found  in 
them  is  very  characteristic,  but  a  somewhat  similar  substance  was 
found  by  Lowe  in  oak-bark,  and  as  methods  of  examination  are  now 
in  use  which  were  not  then  employed,  it  is  probable  that  the  sub- 
litaiice  has  often  escaped  detection,  and  will  be  more  frequently 
fomd  in  the  future. 

The  insoluble  tannin  of  oak-bark  is  the  anhydride  of  the  soluble 
^ ;  the  insoluble  acid  of  Nymphcea  appears  to  be  a  hydrate  of  its 
phlobaphene,  and  the  author  thinks  it  more  than  probable  that  the 
phlohaphene  is  an  intermediate  product  between  the  soluble  and 
insoluble  tannin. 
The  tannins   of   Nymphcea  are   also  notable  for  yielding  many 
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secondary  products,  which  have  been  individually  found  in  ofche 
tannins,  but  their  presence  together  has  not  been  hitherto  noted. 
Ellagio  and  gallic  acids  are  easily  obtained ;  another  substance, 
which  rapidly  absorbs  oxygen  from  the  air,  and  passes  into  a  body 
of  the  nature  of  phlobapbene ;  and  a  second  substance,  which  by 
similar  absorption  of  oxygen  passes  into  two  bodies,  or  assumes  two 
phases  with  properties  similar  to  chlorophyll.  Sugar  was  looked  for 
in  consequence  of  Strecker  and  others  having  asserted  it  to  be  one 
of  the  derived  products  of  tannin  from  gall-nuts  and  oak-bark,  but 
it  was  not  found. 

The  author's  experiments  lead  him  to  believe  that  the  molecule  of 
the  tannin  obtained  from  NympJicea  is  of  a  very  complex  nature. 

Constituents  of  Chamomile  Flowers.  L.  Naudin.  (Bull,  de  la 
Soc.  Ghim.y  xli.  483.)  Light  petroleum  spirit  extracts  from 
chamomile  flowers  two  crystallizable  bodies,  which  may  be 
separated  from  each  other  by  repeated  treatment  with  absolute 
alcohol.  The  author  has  examined  the  compound  insoluble  in 
cold  alcohol,  for  which  he  suggests  the  name  "  anthemen,**  Its 
composition  is  represented  by  the  formula  G^q  H^.  It  forms 
delicate  needles  soluble  in  ether,  petroleum,  chloroform,  carbon 
bisulphide,  and  hot  alcohol,  and  fusing  at  63-64°  C. 

Constituents  of  the  Leaves  of  Ceanothus  Americanns.  J.  H. 
M.  Clinch.  (Amer,  Journ.  Pharm.y  1884,  131.)  The  author's 
analysis  of  these  leaves  shows  the  absence  of  alkaloids  and  glnco- 
sides,  and  the  presence  of  two  resins,  a  small  quantity  of  fixed  oil, 
glucose,  gum,  extractive  and  colouring  matters,  an  essential  oil  and 
a  tannin  identical  with  or  closely  related  to  cafletannic  acid. 

Adulteration  of  Conium.  M.  Mader.  (FkarmaceiiL  Zeitung^ 
1883.)  A  parcel  of  this  herb  examined  by  the  author  proved  to 
consist  entirely  of  two  other  very  common  umbelliferous  plants, 
Anthriscus  sylvesirts  and  Chcerophyllum  temulum.  This  herb,  when 
boiled  with  solution  of  caustic  soda,  gave  off  a  hay-like  instead  of  a 
mousy  odour ;  and  this  circumstance  having  roused  the  author's 
suspicion,  caused  him  to  make  a  closer  examination  of  the  parcel  in 
question,  which  soon  led  to  the  identification  of  the  plants  named. 

Mat6,  or  Paraguay  Tea.  T.  Peckolt.  (Pharm,  Journ,  3rd 
series,  xiv.  121;  from  Zeitschr.  oesterr.  Apoth,  Vet,)  This  tea  is 
made  from  Ilex  paraguayensis,  indigenous  in  the  South  American 
region  which  lies  between  18°  and  30°  south  latitude ;  it  has  been 
planted,  and  seems  to  succeed  well  in  the  Cape  of  Grood  Hope, 
Spain,  and  Portugal.  It  is  stated,  on  experimental  evidence,  that 
six  different  species  of  the  Ilex  are  used  in  the  preparation  of  this 
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tea.     In  some  cases  the  leaves  aro  dried  in  ovens,  in  others  tbej  are 
roasted.     The  author  has  analysed  the  fresh  leaves,  etc.,  of  the 
Ilex  paraguayensis  from  the  Orga  Mountains  in  Nenfreiburg,  with 
the  following  results : — 
In  1,000  grams  of  air-dried  leaves  : — 

GrRins. 

Stearoptene 0021 

Volatile  Gil,  extracted  by  Ether  .                .  0-099 

Fat  and  Wax 19*800 

Oreen  colouring  matter       ....  10*900 

Chlorophyll  and  Soft  Resin         .        .        .  20-966 

Brown  Acid  Besin 48-500 

Caffein 6-898 

Bitter  extraotiye  matter      ....  2*033 

Sugar 39-266 

Extractive  matter  and  Organic  Aoids .        .  8*815 

Mat^-tannio  Acid,  pure       ....  27*472 

Mat^viridic  Acid,  crystallized    .                .  0*024 
Albumen,  Organic  Acid,  Inorganic  Salts, 

Dextrin,  etc 47*660 

Moisture 166*660 

Cellulose  and  Loss 601*886 

In  1,000  grams  of  air-dried  little  twigs  of  the  Ilex  paraguaycims 
from  Nenfreiburg  the  author  found : — 


Green  Soft  Resin  and  Chlorophyll 
Brown  Acid  Besin       .... 

Caffein 

Mat6-tannic  Acid  and  extractive  matter 
Extract,  Cellulose  and  Water     . 


Grams. 

9*400 
19-700 

2*579 

80*000 

938-321 


In  1,000  g^ms  of  air-dried  leaves  from  Parana,  from  which  the 
lottted  mate  is  prepared,  the  following  substances  were  found  : — 

Graoifl. 

Stearoptene 0*019 

Volatile  Oil,  obtained  by  Ether  .        .        .  4-179 

Fat  and  waxy  substance     ....  18*800 

Green  colouring  matter      ....  10*800 

Chlorophyll  and  Soft  Besin         .        .        .  51*200 

Brown  Acid  Besin 84-500 

Caffein 16-750 

Aromatic  substance 2*500 

Mat^-tannic  Acid,  pure       ....  44*975 

Mat^viridic  Acid,  crystallized     .                .  0*025 

Extractive  matter 65-130 

Saccharine  extractive  matter,  Sugar  .        .  6-720 

Albumen,  Salts,  Dextrin,  etc.      .                 .  36*102 

Moisture 104*600 

Cellular  matter 557*700 
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In  1000  grams  of  commercial  mate  from   Parana,  the  anther 
found  :^ 


Grams. 

VolatUe  Oil,  obtained  by  Ether  .        .        .        0-026 

Caffein 

6-650 

Chlorophyll  and  Soft  Resin 

6102 

Brown  Acid  Besin 

.      26-600 

Mat^-tannic  Acid,  pure 

.      16-786 

Pyromat^-tannio  Acid 

1-466 

Mat6-yiridic  Acid,  crystallized 

0*024 

Extractive  matter 

.      16-610 

Caramel-like  extractive  matter    . 

1-870 

Salts,  Dextrin,  etc.     . 

18-189 

Cellular  matter  and  Moisture 

►    908-379 

The  Occurrence  of  Caffeine  in  the  Leaves  of  Tea  and  Coffee 
grown  at  Kew  Gkurdens.  C.  Schorlemmer.  (From  a  paper 
read  before  the  Manchester  Literary  and  Philosophical  Society.) 
The  author  has  examined  specimens  of  fresh  leaves  of  tea  and 
coffee  grown  at  Kew  and  supplied  to  him  by  Professor  Dyer.  He 
found  caffeine  in  Thea  viridis  and  Hiea  assamica,  a  smaller  pro* 
portion  in  the  leaves  of  Coffea  arahica^  a  mere  trace  in  Coffea 
laurina,  but  none  at  all  in  the  old  leaves  of  Liberian  coffee. 
Specimens  of  the  leaves  of  the  kat  (Gatha  edulis)  were  examined 
for  caffeine  with  a  negative  result. 

As  caffeine  is  used  in  medicine,  the  author  considers  it  probable 
that  this  alkaloid  will  before  long  be  manufactured  from  Peruvian 
guano,  since  E.  Fischer  has  shown  that  guanine  may  be  readily 
converted  into  theobromine,  and  this  into  caffeine. 

Constituents  of  Canella  Alba.  J.  P.  Frey.  (Amer.  Jowm. 
Pharm.j  1884, 1.)  The  author  isolated  from  canella  bark  1-28  per 
cent,  of  volatile  oil,  8*2  per  cent,  of  resin,  6-8  per  cent,  of  mannite, 
8'9  per  cent,  of  ash,  starch  in  considerable  quantity,  a  bitter 
principle,  albumen  and  cellulose.  The  volatile  oil  consists  of  an 
oil  heavier  than  water,  and  another  which  is  lighter  than  water. 

Doundak^.  MM.  Bochefontaine,  Feris  and  Marcaa 
(Gomptes  Beiidus,  xcvii.  272.)  This  is  the  name  of  a  West  African 
bark  used  by  the  natives  as  a  febrifuge.  It  is  very  bitter  in  taste, 
of  an  orange-red  colour,  and  composed  of  lamellas  which  are  easily 
detached  from  one  another.  It  is  supposed  to  be  the  produce  of  a 
shrub  belonging  to  the  order  Ruhiacece.  The  authors  have  isolated 
from  it  a  bitter  poisonous  alkaloid,  which  they  propose  to  name 
^^  doundaldney 
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Andromeda  Folifolia.  P.  C.  Plugge.  (ArcMv  der  Phami.,  xxi. 
813.)  Andromedotoxin,  the  poisonous  principle  isolated  some  time 
ago  by  the  author  from  the  Japanese  plant,  Andromeda  japonica,  is 
now  shown  by  him  to  occur  also  is  Andromeda  poUfolia,  which 
grows  wild  in  some  parts  of  Germany.  Another  crystalline  body 
isolated  from  the  same  plant  is  regarded  by  the  author  as  probably 
identical  with  asehottn,  a  substance  obtained  by  Prof.  Eykman  from 
Uie  Japanese  species. 

Tradescantia  Erecta,  a  New  Styptic.  (Zeitschr,  des  oesterr. 
Apoth.  Ver.,  1883,  576.)  This  Mexican  plant,  now  cultivated  at 
Versailles,  is  stated  to  possess  very  valuable  styptic  properties, 
and  to  be  superior  in  this  respect  to  ferric  chloride. 

Palillo.  MM.  Duges  and  Armendaris.  (Bull.  Soc.  BoL  [2]» 
T.  233.)  The  Mexican  plant  known  by  this  name  appears  to  be 
Orolon  mortfoUus.  An  infusion  of  the  leaves  is  used  by  the  natives 
as  a  stomachic.  The  tincture  of  the  leaves  is  said  by  the  authors 
to  be  an  excellent  remedy  for  neuralgia,  for  which  it  is  used  both 
externally  and  internally,  its  dose  being  10  to  15  drops.  The  seeds 
yield  a  fatty  oil  possessing  strong  purgative  properties.  Two  or 
three  drops  of  this  oil  are  an  efficient  dose. 

Brazilian  Plants.  T.  Peckolt.  (Zeitschr,  des  oesterr.  Apoth, 
Fer.,  xxi.  182,  197,  and  214.)  The  author  publishes  a  useful  com- 
parative list  of  popular  and  scientific  names  of  the  economic  plants 
of  Brazil.  As  this  list  cannot  be  abstracted,  we  must  refer  the 
leader  to  the  original  source  or  to  a  reprint  in  the  Fharmaceutical 
Jdumal,  3rd  series,  xiv.  85-88. 

Artemisia  Abiotanum.  M.  Craveri.  (Union  Pharmaceutiquey 
xziv.  410.)  The  author  reports  that  this  plant  contains  a  crystal- 
lizable  alkaloid  possessing  antipyretic  and  antiseptic  properties. 
He  proposes  to  name  this  body  ''  abrotine.** 

Pinus  Sylvestris.  A.  B.  Griffiths.  (Ohemiccd  News,  xlix.  95.) 
The  stem,  leaves,  and  cones  of  this  tree  are  said  to  contain  phenol 
which  can  be  extracted  by  means  of  warm  water,  and  detected  by 
the  usual  reactions. 

Lythmm  Salicaria.  Dr.  Campardon.  (Bull,  Oen,  de  Therapeu- 
'ijiw.)  The  author  reports  very  favourably  on  the  action  of  this 
I^nt  in  acute  and  chronic  inflammations  of  the  gastro-intestinal 
mncoos  membrane,  and  attributes  its  effects  to  the  tannin  and 
mndlage  contained  in  it.  The  infusion  is  made  of  the  strength  of 
30  parts  of  leaves  and  stalks  to  1,000  of  water.  Of  the  powder,  the 
dose  is  1  gram  to  be  given  three  times  a  day  in  a  wafer. 
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The  Seeds  of  Withania  Coagnlans.  S.  Lea.  (Phami.  Journ,^  3rd 
series,  xiv.  606.)  The  author  has  demonstrated  the  presence  of  a 
rennet  ferment  in  these  seeds.  Taking  equal  weights  of  the  seeds, 
he  extracted  them  separately  for  twenty-four  hours  with  equal 
volumes  of  water,  a  5  per  cent,  solution  of  sodium  chloride,  a  2  per 
cent,  solution  of  hydrochloric  acid,  and  a  3  per  cent,  solution  of 
sodium  carhonate.  Equal  volumes  of  each  of  the  above  were  added 
in  an  acid,  alkaline,  and  neutral  condition  to  equal  volumes  of  milk, 
and  heated  in  a  water-bath  at  38^  C.  The  milk  was  rapidly  coagn- 
lated  by  the  salt  and  sodium  carbonate  extracts,  much  less  rapidly 
by  the  other  two  ;  of  the  four,  the  salt  extract  was  far  the  most 
rapid  in  the  action.  All  subsequent  experiments  have  shown  that 
a  5  per  cent,  solution  of  sodium  chloride  is  the  most  efficient  in  the 
extraction  of  the  active  principle  from  the  seeds. 

That  the  constituent  which  possesses  the  coagulating  power  is 
a  ferment  closely  resembling  animal  rennet  may  be  seen  from  the 
following  observations : — 

1.  A  portion  of  the  5  per  cent,  sodium  chloride  extract  loses  its 
activity  if  boiled  for  a  minute  or  two. 

2.  The  active  principle  is  soluble  in  glycerin,  and  can  be  ex- 
tracted from  the  seeds  by  this  means ;  the  extract  possesses  strong 
coagulating  powers  even  in  small  amounts. 

3.  Alcohol  precipitates  the  ferment  body  from  its  solutions; 
and  the  precipitate,  after  washing  with  alcohol,  may  be  dissolved 
tip  again  without  having  lost  its  coagulating  powers. 

4.  The  active  principle  of  the  seeds  will  cause  the  coagulation  of 
milk  when  present  in  very  small  quantities,  the  addition  of  more  of 
the  ferment  simply  increasing  the  rapidity  of  the  change. 

5.  The  coagulation  is  not  due  to  the  formation  of  acid  by  the 
ferment.  .If  some  of  the  active  extract  be  made  neutral  or  alkaline 
and  added  to  neutral  milk,  a  normal  clot  is  formed,  and  the  reaction 
of  the  clot  remains  neutral  or  faintly  alkaline. 

6.  The  clot  formed  by  the  action  of  the  ferment  is  a  true  clot, 
resembling  in  appearance  and  properties  that  formed  by  animal 
rennet,  and  is  not  a  mere  precipitate. 

A  Peculiar  Property  of  Linseed  Meal.  A.  Jorissen.  {BM. 
Acad,  Boy,  Belg.  [3],  v.  750.)  The  author  records  the  observation 
that  a  mixture  of  linseed  meal  and  warm  water,  when  allowed  to 
stand  for  some  time  at  a  temperature  of  25°  C,  and  then  distilled, 
yields  a  distillate  containing  hydrocyanic  acid.  The  acid  is  a  de- 
composition product  and  does  not  pre-exist  in  the  seed.  A  mixture 
of  amygdalin,  linseed  meal,  and  water,  is  stated  to  develop  an  odour 
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of  bitter  almonds,  a  fact  wliich  points  to  the  presence  in  linseed  of 
a  snbstanoe  resembling  emolsin. 

Waras.  W.  T.  Thiselton  Dyer.  {Fharm,  Joum.^  3rd  series, 
xiy.  969.)  An  examination  made  by  the  author  of  authentic  fruit- 
bearing  specimens  of  the  waras-jielding  plant  recently  obtained 
from  Major  F.  M.  Hunter,  affords  definite  proof  of  this  plant  being 
really  that  described  by  J.  G.  Baker,  in  the  '*  flora  of  tropical  Africa," 
as  Flemingia  rhodocarpa. 

Professor  Oliver,  however,  has  found  that  a  Flemingia  apparently 
confined  to  South  India,  F,  Orahamiana,  is  not  specifically  distin- 
guishable from  F,  rhodocarpa;  the  pods  are  in  fact  clothed  with 
the  same  peculiar  epidermal  glands  so  characteristic  of  that  species. 
The  ''  waras "  plant  is  therefore  really  to  be  found  in  India  after 
alL 

In  creating  a  new  species  for  the  "  waras  "  plant,  J.  G.  Baker 
seems  to  have  neglected  the  comparison  of  the  material  he  was 
working  upon  with  specimens  of  the  species  occurring  in  so  remote 
and  botanically  widely  severed  an  area  as  the  southern  part  of  the 
hidian  peninsula. 

The  author  appends  Major  Hunter*s  interesting  notes  on 
** waras"  collected  at  Harrar  in  February  and  March,  1884. 

"  In  the  neighbourhood  of  the  city  *  waras  '  is  not  now  raised  from 
seed  8o?m  artificially,  and  it  is  left  to  nature  to  propagate  the  shrub 
in  the  surrounding  terraced  gardens.  The  plant  springs  up, 
among  jowari,  coflee,  etc.,  in  bushes  scattered  about  at  intervals  of 
several  yards  more  or  less.  When  sown,  as  among  the  Gallas,  it 
is  planted  before  the  rains  in  March.  If  the  soil  be  fairly  good  a 
bosh  bears  in  about  a  year.  After  the  berries  [pods]  have  been 
plucked,  the  shrub  is  cat  down  to  within  six  inches  of  the  ground. 
It  springs  up  again  after  rain  and  bears  a  second  time  in  about  six 
numths,  and  this  process  is  repeated  every  second  year,  until  the 
^  dies.  Bain  destroys  the  berry  [pod]  for  commercial  purposes, 
it  is  therefore  only  gathered  in  the  dry  season  ending  about  the 
^dle  of  March.  The  bush  grows  to  a  maximum  height  of  six 
feet,  and  it  branches  close  to  the  ground.  The  growth  is  open  and 
the  foliage  sparse.     Each  owner  has  a  few  acres  of  land. 

"In  the  middle  of  February,  1884,  the  following  processes  were 
observed : — 

"The  leaves  [?  fruiting  shoots]  of  some  plants  were  plucked  and 
^owed  to  dry  in  the  sun  for  three  or  four  days.  (The  picking  is 
not  done  carefully,  and  a  considerable  quantity  of  the  surrounding 
^^»gs,  etc.,  is  mixed  with  the  berries  [pods].)     The  collected  mass 
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was  placed  on  a  skin  heaped  np  to  about  six  or  eight  inches  high, 
and  was  tapped  gently  with  a  short  stick  about  hsdf  an  inch  thick. 
Afler  some  time  the  pods  were  denuded  of  their  outer  coyering  of 
red  powder,  which  fell  through  the  mass  on  to  the  skin.  The  upper 
portion  of  the  heap  was  then  cleared  away  and  the  residual  reddish 
green  powder  was  placed  in  a  flat  woven  grass  dish  with,  a  sloping 
rim  of  about  an  inch  high.  This  receptacle  was  agitated  gently 
and  occasionally  tapped  with  the  fingers,  the  result  being  the  sub- 
sidence of  the  red  powder  and  the  rising  to  the  surface  of  the  chafiy 
refuse,  which  latter  was  carefully  worked  aside  to  the  edge  of  the 
dish  and  then  removed  by  hand.  This  winnowing  was  continued 
until  little  remained  but  red  powder.  (No  great  pains  are  even 
taken  to  eliminate  all  foreign  matter.)  A  rotl  was  sold  in  1884  for 
about  13  piastres  =  1  rupee  10  as.  nearly. 

" '  Waras  *  is  sent  to  Arabia,  chiefly  to  Yemen  and  Hadbramaut, 
where  it  is  used  as  a  dye,  a  cosmetic,  and  a  specific  against  cold. 
In  order  to  use  it,  a  small  portion  of  the  powder  is  placed  in  one 
palm  and  moistened  with  water,,  the  hands  are  then  rubbed  smartly 
together,  producing  a  lather  of  a  bright  gamboge  colour,  which  is 
applied  as  required." 

Hazigne,  a  New  Bemedy  for  Skin  Diseases.  H.  Baillon. 
(Journal  de  Pharmacies  June,  1884,  456.)  Hazigne  is  a  Malagasy 
plant,  the  fruits  of  which  yield  an  oil  and  the  stem  a  resin,  which 
are  used  by  the  natives  as  a  remedy  in  certain  skin  diseases,  such 
as  leprosy,  the  itch,  and  ulcers.  The  oil  obtained  from  the  seeds  iff 
also  used  as  food  and  for  lamps.  The  hazigne  is  a  handsome  tree 
belonging  to  the  Quttiferaj  and  is  named  Symphoiiia  fasciculaia. 
The  fruit  is  known  to  the  natives  by  the  name  of ''  voa-sou-vonara.*^ 

Sizygiom  Jambolannm.  M.  Banatrala.  (Repertoire  de  Phar- 
made,  1884,  169.)  The  fruit  of  this  East  Indian  plant,  belonging 
to  the  order  Myrtacece^  is  coming  into  favour  as  a  remedy  for 
diabetes.  The  author  reports  three  cases  in  which  its  administra- 
tion was  followed  within  forty-eight  hours  by  the  disappearance  of 
the  sugar  and  a  notable  diminution  in  the  quantity  of  the  urine 
secreted.  It  was  also  observed  that  amylaceous  food  could  be 
given  during  this  treatment  without  interfering  with  the  result. 

A  PoisonoTis  Vanilla.  M.  J  ail  let.  (Zeitschr.  des  oesterr.  Apoih, 
Ver,j  1883,  527.)  The  injurious  effects  which  vanilla  has  been  ob- 
served to  produce  in  some  instances  receives  some  explanation  by 
the  author's  statement  that  in  Reunion  vanilla  is  grown  on  the  stems 
of  Jatropa  Curcas,  and  feeds  on  the  milky  juice  of  this  poisonous 
member  of  the  Euphorhiacece. 
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Sabal  Serrnlata.     J.  Moeller.     (Pharm.  GeyitrdLhalle,  1883,  No. 
15.     From  Amer.  Joum,  Chem.)     The  dried  frait  of  the  saw  pal- 
metto is  described  by  the  antbor  as  being  oblong  ovat<e,  10  to  15 
mm.  (-1  to  -I  inch)  long,  5  to  9  mm.  (i  to  |-  inch)  broad,   bluntly 
pointed  at  the  base,  externally  blackish  brown,  netted-wrinkled, 
weighing  about  *5  gram,  inodorous  and  tasteless,  and  containing  a 
shriYelled  seed.     The  pericarp  is  1  mm.  thick,  and  consists  of  three 
well-defined  layers  of  nearly  equal  thickness  :  the  blackish  brown 
resinous  epicarp,  the  yellowish  green  mesocarp,  and  the  yellowish 
brittle  endocarp,  composed  of  sclerenchyma.     Soaked  in  water,  the 
mesocarp  swells  considerably,  and  the  epicarp  somewhat  less.    Both 
tissues  are  formed  of  thin- walled  cells ;  tliose  of  the  latter  are 
filled  with  a  brown  mass ;  those  of  the  former  colourless  or  brownish, 
and  surrounding  numerous  fibrovascular  bundles.     The  thin- walled 
oeUs  of  the  testa  contain  a  red-brown  mass.    The  endosperm  is  hard 
and  hornlike,  swells  rapidly  in  water,  and  consists  of  a  peculiar 
parenchyma,  which  becomes  gelatinous  by  potash. 

Iron  salts  colour  the  contents  of  the  cells  of  the  epicarp  blue,  but 
acttoely  affect  those  of  the  testa.  The  contents  of  the  latter  are 
toluble  in  alkalies ;  those  of  both  tissues  insoluble  in  water.  The 
mesocarp  contains  crystals  of  calcium  oxalate,  also  remnants  of  pro- 
toplasma,  which  are  also  found  in  the  endosperm. 

Xanthium  Stnunarium.  M.  Y.  Cheatham.  {Amer,  Joum, 
Vlarm.^  1884,  184.)  The  cocklebur  is  one  of  the  first  plants 
making  its  appearance  in  the  spring,  and  the  hogs,  which  in  some 
of  the  southern  and  western  States  are  allowed  to  run  at  large 
during  i^e  fall  and  winter  to  eat  the  mast,  are  very  fond  of  the 
jonng  plant,  but  almost  invariably  die  after  eating  them ;  warm 
brd,  and  other  fatty  substances,  being  used  as  antidotes  with  only 
poor  success. 

The  author  extracted  the  bruised  dried  fruit,  195*21  grams,  with 
benzene,  and  obtained  29  grams  of  a  yellowish,  non-drying  fixed  oil, 
having  the  specific  gravity  '900,  and  a  peculiar  odour  somewhat 
veiembling  that  of  freshly  extracted  flaxseed  oil;  from  the  soap 
prepared  with  it,  oleic  acid  was  obtained,  and  glycerin  was  found  in 
the  mother-liquor  of  the  soap. 

With  strong  alcohol  a  resinous  extract  was  obtained.  The  por- 
tion soluble  in  diluted  acetic  acid  gave  precipitates  with  potassio- 
i&ercoric  iodide,  with  iodine  and  with  tannin,  but  not  with  picric 
^ ;  ferric  chloride  produced  a  green  colour,  and  sugar  followed 
Vf  ft  drop  of  sulphuric  acid  caused  a  yellowish  colour,  slowly  chang- 
^  to  carmine  and  to  bright  violet-red.     Ether  extracted  from  the 
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acid  solation  the  principle  giving  these  reactions ;  but  the  small 
quantity  sabseqnentlj  taken  np  by  ether  from  the  same  solation 
rendered  alkaline  by  potash,  did  not  give  these  reactions. 

Of  the  resinous  substance  left  after  treatment  with  acidnlated 
water,  4  grams  were  given  to  a  small  dog,  producing  no  visible 
effects.  This  substance  was  freely  soluble  in  ether  and  alcohol,  and 
slightly  soluble  in  potash  and  ammonia ;  ferric  chloride  added  to  the 
alcoholic  solution  gave  a  deep  green  colour,  probably  due  to  a  little 
tannin. 

The  principle  obtained  above,  though  probably  not  pure,  the 
author  thinks  may  be  different  from  the  xanthostrumarin  of  Zander 
(Amer,  Joum.  Pharm,,  1881,  p.  271),  the  latter  being  precipitated 
with  picric  acid,  and  not  precipitated  with  tannin. 

The  Cacao  Tree.  M.  Boussingault.  (Comptes  Rendus^  xcvi. 
1395-1399.  From  Joum.  Chein,  Soc.)  The  cacao  tree  requires 
a  rich,  deep,  moist  ^il,  in  shaded  localities,  close  to  the  sea  or 
to  rivers.  The  tree  flowers  when  about  thirty  months  old,  and 
the  fruit  is  ripe  about  four  months  after  the  fall  of  the  flowers. 
The  weight  of  the  fruit  varies  from  300-500  g^ms,  and  after 
picking  they  are  exposed  to  the  sun  during  the  day,  and  placed 
under  sheds  at  night.  Active  fermentation  soon  sets  in,  but  if 
allowed  to  proceed  too  far  is  injurious.  The  cacao  is  decorticated 
by  careful  roasting,  which  also  develops  an  aroma,  due  to  a  minute 
quantity  of  a  volatile  oil.  Examination  of  Trinidad  cacao  showed 
the  presence  of  butter,  starch,  theobromine,  asparagine,  albumen, 
gum  yielding  mucic  acid,  tartaric  acid  free  and  combined,  soluble 
cellulose,  ash,  and  indeterminate  substances.  Decorticated  oaoao, 
slightly  roasted  and  separated  from  the  seeds,  forms  the  baais  of 
chocolate,  which,  when  genuine,  consists  only  of  cacao  and  sugar. 
The  superiority  of  chocolate  over  tea,  coffee,  mat6,  etc.,  is  due  to 
the  fact  that  in  addition  to  theobromine,  it  contains  in  a  small  bulk 
a  large  quantity  of  food  materials,  and  indeed  approximates  in  oom- 
position  to  milk. 

Cocoa.  M.  Boussingault.  {Ann,  Chim,  Phys.  [5],  xzviiL 
433-4(56 ;  Joum,  Ghent,  8oc,y  1884,  202.)  The  cocoa  plant  rarely 
flowers  before  it  is  thirty  months  old,  but  the  first  flowers  are 
generally  destroyed,  as  the  planters  do  not  permit  the  plants  to 
bear  fruit  before  they  are  four  years  old.  100  kilos,  of  fresh 
fruit  yield  from  45  to  50  kilos,  of  dry  cocoa.  In  Venezuela,  after  a 
plant  is  seven  years  old,  it  yields  0*75  kilo,  annually.  In  Magda» 
lena  a  tree  yields  two  kilos,  of  dry  cocoa  per  annum.  The  kernel 
of  the  species  Montaraz  contains :   butter,  53*3 ;   albumen,  12*9 ; 
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theobromine,  2*4;  gam  and  tartaric  add,  67;  cellulose,  lignose, 
and  starch,  9*1;  ash,  4i'0;  water,  11*6  per  cent.  The  ash  consists 
chiefly  of  phosphate  of  calcium,  magnesium,  and  potassium ;  it  also 
oontains  silica,  carbonic  and  sulphuric  acids.  The  husk  has  the 
following  percentage  composition  :  butter,  3*9 ;  nitrogenous  matter, 
14*25,  containing  2*8  N ;  gum,  12*12 ;  tartaric  acid  and  tannin, 
5*05;  ash,  6*89  ;  water,  12*18;  lignose,  cellulose,  and  other  com- 
pounds not  estimated,  45*61.  The  process  of  decortication  is 
generallj  accomplished  by  means  of  gentle  heat.  The  following 
table  shows  the  composition  of  Trinidad  cocoa,  decorticated — A  by 
beat,  B  ?ntbout  heating  :^ 


Batter 

Starch  and  Glacose 

Theobromine     . 

Asparagine 

Albumen  . 

Oom. 

Tartaric  Acid     • 

Tannin 

Soluble  Cellulose 

Ash   •        •        • 

Water 

Not  estimated    . 


A. 

B. 

540     . 

.    49-9 

2-6     . 

,      24 

3-6    . 

.      3-3 

trace    . 

trace 

11-8    . 

10-9 

2-5    . 

2-4 

3*7    . 

8-4 

0-2    . 

0-2 

11-5    . 

10-G 

4-4     . 

40 

^"*"*              •                     i 

7-6 

'6-8    . 

6-3 

Cocoa  butter  is  a  white  solid  whicb  melts  at  30^  and  solidifies  at 
23^.  The  gum  resembles  gum  arabic  in  appearance,  and  also  yields 
onieic  acid  when  treated  witb  nitric  acid.  It  is  powerfully  dextro- 
gyrate. 

The  Seeds  of  Camellia  Oleifera,  s.  C.  Bmpifera.  H.  McCallum. 
ifhofrm,  Joum.^  8rd  series,  xiy.  21.)  The  author  obtained  from 
the  leeds,  deprived  of  the  husk,  by  means  of  ether,  forty-four  per 
oeDt  of  a  somewhat  yiscid  yellowish  oil,  odourless  and  having 
AD  unpleasant  after  taste.  In  China  it  is  known  as  clia  yauy 
or  tea  o»7,  and  is  chiefly  used  as  a  hair  dressing,  and  as  an 
iUnminant.  In  addition  to  the  oil,  about  ten  per  cent,  of  a 
gincoside,  giving  all  the  reactions  of  saponin^  was  obtained  from 
the  seeds.  Even  then  the  marc,  on  being  shaken  with  water,  gave 
a  persistent  lather.  This  saponin  is  a  friable,  amorphous,  white 
powder,  baving  only  a  slight  creamy  tinge,  and  a  sweetish,  after- 
wards bitter,  disagreeable  and  biting  taste.  Almost  odourless  when 
dry,  it  has  a  peculiar,  disagreeable  odour  when  dissolved  in  water. 
The  dust  irritates  the  nostrils.  It  is  insoluble  in  ether,  sparingly 
soluble  in  absolute  alcohol,  freely  in  84  per  cent,  alcohol,  and  very 
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soluble  in  water,  the  latter  solation  having  an  acid  reaction,  and 
giving  white  precipitates  with  barinm  hydrate,  basic  lead  acetate, 
and,  on  heating,  with  normal  lead  acetate.  The  solation  emulsifies 
oils  and  chloroform,  and,  shaken  with  mercury,  the  latter  is  finely 
divided.  It  gives  *9  per  cent,  of  ash.  Heated  with  hydrochloric 
acid,  a  flocculent,  white  precipitate  (sapogenin)  is  thrown  down,  and 
a  glucose  remains  in  solution.  The  saponin  was  prepared  by 
-exhausting  the  seed,  deprived  of  oil,  with  84  per  cent,  alcohol,  con- 
centrating the  tincture  to  a  syrupy  liquid,  precipitating  with  abso- 
lute alcohol,  redissolving  in  84  per  cent,  alcohol,  treating  with 
animal  charcoal,  and  filtering. 

The  press  cake  left  on  expressing  the  oil  is  called  cha-tsai-pengy 
and  its  powder  eha-tsaufau.  These  are  used  for  washing,  for  re- 
moving grease  stains,  for  destroying  worms,  grubs,  etc.,  and  for 
poisoning  fish,  when  kept  in  tanks. 

The  Beans  of  Soja  Hispida.  E.  Meissel  and  F.  Booker. 
{Moiiatsh.  Chem,,  iv.  349-368;  Journ.  Ghent,  /Soc.,  1883,  1024.) 
The  Soja  bean,  imported  from  Japan,  like  all  leguminous  fruits,  con- 
tains a  large  amount  of  proteids,  and  is  moreover  very  rich  in  fatty 
constituents.  The  authors  have  made  an  elaborate  investigation 
of  these  fruits,  the  results  of  which  are  summarized  as  follows : — 

1.  The  Soja  bean  contains  no  gltiiten  proteids,  and  only  very 
small  quantities  of  amido  compounds. 

2.  By  exhaustion  with  dilate  aqueous  potash,  or  with,  pure  water, 
or  with,  a  10  per  cent,  solation  of  sodium  chloride,  it  yields  a 
-casein  nearly  resembling  the  legumin  of  ordinary  l^^ominouB  fruits, 
and  containing,  when  freed  from  ash,  51*24  per  cent.  C,  6*99  H, 
16-38  N,  0-47  S,  and  24*92  0. 

3.  The  solution  filtered  from  the  casein  deposits,  on  being  boiled, 
an  albuminous  substance  differing  essentially  in  composition  and 
properties  from  ordinary  albumen,  but  closely  resembling  the  alba* 
men  of  peas.  This  albumen  is  perhaps  formed  by  transformation 
of  the  casein,  and  contains  52*58  per  cent.  C,  7*00  H,  and  17*27  N. 

4.  The  mother-liquors  of  the  casein  and  albumen,  treated  with 
copper  salts,  yield  nitrogenous  precipitates,  consisting  for  the  meet 
part  of  a  cupric  compound  of  casein  which  has  escaped  preoipifta* 
tion,  contaminated  with  non-azotised  substances. 

5.  The  residue  left  after  exhausting  the  beans  with  dilate  potash 
contains  nitrogen  belonging  to  casein  which  has  been  rendered 
insoluble.  By  prolonged  keeping,  or  by  roasting  of  the  beans,  the 
quantity  of  this  insoluble  casein  is  increased,  and  finally  the  whole 
of  the  casein  is  converted  into  the  insoluble  modification. 
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6.  Of  the  nitrogenous  constituents  of  the  Soja  beans  which  are 
soluble  in  dilute  potash,  more  than  90  per  cent,  consists  of  casein, 
and  1*5  to  2  per  cent,  of  albumen. 

7.  Combustion  with  soda-lime  cannot  be  employed  for  estimating 
the  nitrogen  of  the  casein,  but  is  well  adapted  for  estimating  the 
imonnt  of  nitrogen  in  the  entire  bean. 

8.  The  portion  of  the  Soja  bean  soluble  in  ether  consists  of 
90-95  per  cent,  neutral  fat,  and  5-10  per  cent,  cholosterin,  lecithin, 
wax,  and  resin. 

9.  The  other  non-azotised  constituents  of  the  bean  are  cellulose, 
t  small  quantity  of  sugar,  about  10  per  cent,  dextrin,  and  less  than 
five  per  cent,  starch  in  very  small  rounded  separate  grains. 

10.  The  composition  of  the  Soja  bean  is,  in  round  numbers,  as 
follows : — 

Water 10*0  per  cent. 

Soluble  Casein 30-0        „ 

Albnmen 0'5        „ 

Insoluble  Casein        .        .        .        .7*0        „ 

Fat 18-0     .  „ 

Cholesterin,  Lecithin,  Besin,  Wax    .      2*0        „ 

Dextrin 10        „ 

Starch  (less  than)      ....         5        „ 

Cellulose 5        „ 

Ash 5        ,, 

Sugar,  Amides,  etc.    .        .        .       small  quantities. 

The  Economic  Application  of  Sea-weed.  E.  C.  C.  Stanford. 
{PKarm.  Joum.,  3rd  scrips,  xiv.  1009-1012,  1026-1029,  and 
1049-1052.)  An  elaborate  essay  terminating  ^ith  the  following 
conclusions  :-* 

1.  The  only  way  to  effectually  utilize  sea- weed  is  to  import  it  in 
the  raw  state. 

2.  By  following  the  wet  process,  the  additional  cost  is  folly 
made  up  by  the  greatly  increased  amount  of  iodine  and  salts 
obtained  from  the  aqueous  solution,  leading  two-thirds  of  the  plant 
for  further  treatment. 

3.  That  by  extracting  from  this  the  algin  and  the  cellulose,  we 
utilize  the  whole  plant,  and  obtain  two  new  products  of  consider- 
able commercial  importance. 

4.  That  the  process  is  extremely  simple,  and  requires  no  extrava- 
gant plant ;  nor  do  operations  on  the  large  scale  present  any  serious 
practical  difficulties. 

5.  That  the  new  substance,  algin,  Las  very  remarkable  properties. 
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which  may  find  many  applications  not  yet  known,  when  it  can  be 
put  on  the  market. 

6.  That  the  demand  for  such  a  substance  in  fixing  and  mordant- 
ing fabrics  alone  is  enormous. 

Oar  annual  export  of  textile  manufactures  and  yams  is  valued  at 
iS40,000,000,  or  more  than  half  the  value  of  oui;  total  exports ;  and 
a  large  portion  of  this  requires  some  dressing  material  to  fit  it  for 
the  market.  We  import  about  £200,000  worth  of  gum  arabio,  a 
good  deal  of  which  is  used  for  this  purpose ;  and  the  war  in  the 
Soudan  is  raising  its  price  and  making  it  scarce. 

7.  That  the  supply  of  raw  material  is  almost  unlimited.  Sea- 
weed damaged  by  rain  is  equally  available  for  the  manu&ctnre  of 
algin. 

The  paper  is  full  of  interesting  details,  for  which  reference  must 
be  made  to  the  original  article,  as  they  cannot  be  usefully  ab- 
stracted. 

Proximate  Analysis  of  the  Seeds  of  Amomnm  Helegaeta.  Dr.  J. 
C.  Thresh.  (^Pharm.  Journ,^  3rd  series,  xiv.  798.)  The  author's 
results  are  summarized  in  the  following  table  :^ 


Soluble  in 
Petroleom 


1  Volatile  Oa    .        .        .        .  -63 

Active  Principle     .        .        .  3*39 

Besin -50 

(?)Acid.        .        .        .        .  -80 

^  Tannin .        .        .        .        .  '99 

Solnblein       C  phiobaphene          ...  -60 

Alcohol.        ^Resins -63 

I  Mucilage        ....  '22 
Organic  Acids,  etc.,  precipi- 
tated by  Lead  Acetate        .  '38 
Albuminoid    ....  1*80 
Taken  up  by  ^  Metarabm     ....  '79 

Starch 27-30 

Pararabin      ....  3*12 
Albuminoids  not  soluble  in 

water 4*10 

Other  substances  taken  up  by 

dilute  acids.  V     acid    .        .        .        .        ,  6*59 

Lignin,  etc 28*70 

Cellulose 5*65 

Ash        . 3*86 

Moisture 16*05 


successiTe 
treatment 
with  dilute 
alkali,  boil- 
ing water,  and 


10000 


Beggiatoa  Alba:  the  so-called  Sewage  Fungus.     A.  W.  Ben* 
nett.     (Fharm.  Jouni,,  3rd  series,  xiv.  878.)     Under  the   name 
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of  "  sewage  f  angBS,"  a  peculiar  organism  is  familiar  to  sanitary 

engineers  as  oocnrring  abundantly  and  universally  in  the  effluent 

water  from  sewage-works,  forming  dense  flocculent  greyish  white 

masses  attached  to  the  bottom  and  sides  of  the  channel,  or  to 

ordinary  green  algae.     Under  the  microscope  it  is  seen  to  consist  of 

an  immense  quantity  of  colourless  threads,  with  but  little  or  no 

cUorophyll,  full  of  gpranular  protoplasm,  and  containing  a  number 

o!  bright,  strongly  refractive  granular  particles.     This  is  Beggiatoa 

al5a,  Yauch,  an  interesting  and  remarkable  organism. 

Zopf  (Die  SpaltpUzCj  Breslau,  1883,  p.  76)  describes  the  fila- 
iDonts  as  varying  greatly  in  diameter,  from  1  to  5  mm.,  as  being 
unbranched  and  unseptated,  and  as  characterized  by  the  presence  of 
siarongly  refractive  globular  particles,  which  have  been  determined 
bj  Professor  Cohn  of  Breslau,  and  Professor  Cramer  of  Zurich,  to 
oonsist  of  pure  sulphur.     The  author  finds  the  filaments  to  be 
copioosly  branched,  either  dichotomously  or  laterally,  and  septated, 
oiber  at  the  bases  of  the  branches  or  elsewhere,  and  the  cells  to  be 
faqoently  constricted  above  and  below  the  septa.     Still  these  low 
organisms  are  so  often  variable  in  points  of  structure  of  this  kind, 
that  further  evidence  of  the  constancy  of  these  differences  would 
be  required  before  establishing  a  distinct  species.    The   globules 
of  sulphur  the  author  finds  most  commonly  situated  one  imme- 
diately below  each  septum ;  but  sometimes  towards  the  centre  of  a 
cell  or  more  generally  diffused.     The  systematic  position  of  Beggia- 
toa  is  somewhat  obscure.     Zopf  places  it  without  hesitation  in  the 
Schizomycetes,  with  which  it  agrees  in  the  absence  of  chlorophyll, 
and  in  a  capacity  for  assuming  different  conditions,  of  which  the 
ordinary  form  may  be  regarded  as  the  leptothriz  state.     It  also  has 
corresponding  bacillus,  iMcterium,  coccus,  and  spirillum  conditions. 
On  the  other  hand,  it  is  certainly  closely  allied  to  the  OscillatoriesB 
through  Crenothrix,  \i  this  genus  is  to  be  retained,  and  if  at  certain 
times  of  the  year  it  develops  chlorophyll,  which  is  probably  the 
ctte,  there  would  be  no  good  characters  by  which  to  distinguish  it 
^m  that  class.     If  the  trif urcate  division  of  Thallophytes,  which 
u  a  modification  of  Sachs,'  is  adopted  into  algas,  fungi,  and  proto- 
I>bjte8,  it  will  come  under  the  third  and  lowest  class. 

The  source  of  the  sulphur  contained  in  this  organism  is  a  very 
interesting  question.  It  is  a  prevalent  idea  among  sanitary  engi- 
neers that  the  presence  in  water  of  the  "  sewage  fungus  "  is  a  sure 
indication  of  partially  decomposed  sewage.  But  this  would  seem 
io  be  not  necessarily  the  case.  Zopf  describes  it  as  occurring  in 
the  effluent  water  from  manufactories,  especially  sugar  factories  and 
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tanneries,  and  in  thermal  sulphur  springs,  as  well  as  in  drains. 
Luerssen  (Die  Eroptogamen,  Leipzig,  1879,  p.  24)  gives  as  its 
habitat  putrid  water,  noisome  ditches,  the  effluents  of  manufactories, 
and  mineral  springs,  especially  all  thermal  sulphur  springs,  as  those 
of  the  Alps  and  Pyrenees,  Aix-la-Chapelle,  baths  at  Vienna,  etc. 
The  author  has  seen  Beggiatoa  alba  in  large  quantities  on  the  waste 
ground  about  alkali  works  near  Jarrow-on-Tyno.  It  therefore  has 
probably  the  power  of  extracting  the  sulphur  not  only  from  decom- 
posing organic  matter,  but  also  from  mineral  sulphates  dissolved  in 
the  water ;  though  the  absence  of  chlorophyll  would  indicate  that 
it  is  dependent  on  decaying  organic  substances  for  its  carbon. 
Luerssen  states  that  it  has  the  power  of  developing  sulphuretted 
hydrogen  out  of  the  stdphates  in  the  water,  and  that  water  from 
thermal  springs  at  Landeck  containing  this  organism,  preserved  in 
a  closed  glass  bottle  for  four  months,  contained  from  5*07  to  7*24 
c.c.  to  the  litre  of  sulphuretted  hydrogen,  as  against  0*92  to  1*65 
C.C.  per  litre  of  fresh  water. 

The  growth  of  the  so-caUed  "  sewage  fungus  "  must  undoubtedly 
be  regarded  as  evidence  of  the  presence  in  the  water  of  an  abnormal 
amount  of  sulphates,  derived  either  directly  from  sewage  or  from 
the  substances  used  in  precipitating  it,  or  in  other  ways  in  manu* 
factories.  But  there  seems  no  reason  to  beUeve  that  it  will  itself 
have  any  injurious  effect  on  the  water.  It  is  difficult  to  see  how 
the  sulphur  once  set  free  can  again  combine  with  hydrogen  to  form 
sulphuretted  hydrogen,  as  long  as  the  organism  is  growing  in  the 
water.  Indeed,  if  allowed  to  accumulate,  and  periodically  removed, 
it  may  tend  to  purify  the  water  by  abstracting  from  it  some  of  the 
undue  proportion  of  sulphur.  Further  examination  of  this  inter- 
esting organism,  and  especially  careful  analyses  of  the  ash,  would 
be  very  desirable. 

Constituents  of  Lactarius  Piperatus  and  Elaphomyces  Qrann* 
latUB.  T.  Bissinger.  (Archiv  der  Phami,  [3],  xxi.  321-345.) 
The  author  has  examined  the  chief  constituents  of  these  fungi. 
The  fat  extracted  from  Lactarius  piperatus  by  ether,  yielded  (1)  a 
non-volatile  acid  melting  at  69-70°,  having  the  formula  Cj.  H^  Og. 
This  acid  had  previously  been  isolated  from  the  fat  of  another 
fungus,  Agaricus  integer^  by  Thorner;  (2)  a  volatile  acid,  which 
was  proved  to  be  butyric  acid ;  (3)  glycerol ;  (4)  a  substance 
crystallizing  from  alcohol  in  rhombic  tables,  melting  at  36-37°, 
which  is  probably  an  alcohol  of  the  formula  C^^  H30  O.  The  non- 
volatile acid  appears  to  exist  in  the  fat  in  the  free  state  ;  the 
butyric  acid  is  combined  as  a  glyceride.     An  analysis  of  the  ash 
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!>f  Laefarius  piperatus  gave   the  following  resnUs,  expressed   as 
percentage  nnmbers  :^ 

KCi 2-41 

K2SO4 10-40 

KjCOa .         .  44-76 

Na3P04 1203 

K3P04 18-37 

Fe2(P04)2 1-57 

FeoO, 3-55 

Mn3(P04)« 0-38 

Ca3(P04)2 0-47 

CaCO, 0-62 

MgCOa 2-66 

SiOa 3-68 

Mannitol  was  obtained  from  Elapluymyces  granulatus ;  it  has 
pwfiously  been  found  in  Agaricus  integer  by  Thomer. 

The  Mineral  Constitaents  of  Fncns  Yesicnlosus  and  Fncns 
SeiratUi.  A.  B.  Griffiths.  (Chemieal  News,  xlviii.  197.)  The 
•othor's  recent  analyses  of  the  ash  of  these  two  sea-weeds  shows 
the  fdlowing  composition  :— 

Fucus  Vesicuhsus  {Bladder  Wrack). 


I. 

n. 

Potash    .        •       •       • 

.    14-91 

14-89 

Soda        .... 

.     11-54 

11-62 

Calciam  Oxide 

.     10-46 

10-49 

Magnesium  Oxide   . 

.      7-29 

7-33 

Ferric  Oxide    .        .        .        . 

.      0-59 

0-60 

Sodium  Chloride     . 

.    25-99 

25-97 

Silica       .... 

.      1-45 

1-44 

Sulphuric  Acid 

.    25-36 

25-30 

Phosphoric  Acid 

.      2-37 

2-38 

99-96 

99-92 

Fucus  Serr 

*atu8. 

I. 

n. 

Potash    •       •       •        • 

.      4-99 

6-01 

Soda 

.     18-98 

18-90 

Calcium  Oxide 

.     14-75 

14-79 

Magnesium  Oxide   . 

.     10-39 

10-38 

Ferric  Oxide    . 

.      0-50 

0-52 

Sodium  Chloride     . 

.    23-96 

23-94 

Silica      •       •        •        . 

.       1-50 

1-52 

Sulphuric  Acid        .        • 

.     2089 

20-90 

Phosphoric  Acid     . 

.      3-93 

3-92 

99-89        99-88 
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Thapsia  Resin.  F.  Canzoneri.  (Gaxz.  CJdm,  Ital.,  xiii.  514- 
521.)  The  root  of  Thapsia  Oarganica,  a  plant  known  for  ite 
vesicating  properties,  yields  to  boiling  alcohol  a  white,  amorpboos, 
waxy  substance,  slightly  soluble  in  ether  and  carbon  bisulphide, 
and  melting,  after  purification,  at  90°.  This  substance,  however, 
forma  but  a  small  part  of  the  thapsia  root.  More  abundant  and 
important  constituents  are  obtained  by  treating  the  dried  and 
chopped  root  in  a  percolator  with  ether,  whereby  a  yellow  solution 
is  obtained,  which,  on  distilling  off  the  ether,  yields  an  amber- 
coloured  syrupy  resin  possessing  strong  vesicating  properties. 
This  acid  dissolves  in  strong  aqueous  potash  at  ordinary  tem- 
peratures and  in  dilute  potash  when  heated, — in  both  cases  with 
great  rise  of  temperature, — and  on  neutralizing  the  resnlting 
solution  with  hydrochloric  acid,  a  yellow  curdy  precipitate  is 
formed,  having  an  unpleasant  odour,  and  consisting  of  a  mixture 
of  liquid  and  solid  ethers  and  fatty  acids,  together  with  resinous 
substances.  From  this  mixture  of  products  the  author  has 
obtained:  (1)  An  octoic  or  oaprylic  acid,  CSH15O2.  (2)  A  new 
acid  of  the  series  C^  Hg^  -  2  O^,  which  he  designates  as  thapsic  acid, 
(3)  A  non-azotised,  neutral,  vesicating  substance. 

A  detailed  description  of  these  substances  is  given  in  the  author^s 
paper. 

The  Classification  and  Properties  of  Bed  Resins  known  under 
the  name  of  Dragon's  Blood.  J.  J.  Dobbie  and  O.  G.  Hen- 
derson. {Phann.  Joum.,  3rd  series,  xiv.  361-365.)  The  anthois* 
results  are  summed  up  in  the  following  :— 

There  are  at  least  four  distinct  kinds  of  red  resin  at  present  sold 
as  dragon's  blood,  or  labelled  in  collections  under  that  name.  One 
variety  is  brick-red  in  colojar,  Doielts  at  about  80^  C,  gives  off  red- 
coloured  highly  irritating  fumes  when  decomposed  by  heat,  dissolves 
readily  with  an  orange-red  colour  in  alcohol,  ether,  chloroform, 
carbon  bisulphide,  and  benzene,  is  insoluble  or  only  slightly  soluble 
in  cold  caustic  soda,  ammonia,  lime  water,  and  sodium  carbonate, 
and  dissolves  with  difficulty  when  boiled  in  these  reagents.  Its 
alcoholic  solution  has  an  acid  reaction,  and  gives  a  brown-red 
coloured  precipitate  when  mixed  with  a  solution  of  lead  acetate.  Its 
composition  may  be  represented  by  the  formula  O^g  H^g  O4.  This 
is  undoubtedly  the  resin  of  Calamus  Draco,  some  of  the  specimens 
which  were  examined  having  their  origin  well  authenticated. 

A  second  variety  is  of  a  beautiful  carmine-red  colour,  melts  at 
about  100°  C,  gives  off  non-irritating  fumes  when  decomposed  by 
heat,    dissolves  freely  with   a  pink  colour  in  alcohol,  ether,  and 
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chloroform,   bnt  is   insolable  ia    carbon  bisnlpbide   and  benzene; 
dissolves  readily  in   cold  caustic    soda,    ammonia,    and    sodinm 
carbonate,   and  much  more  readily  than  the  foregoing  in  lime 
water.     Its  alcoholic  solution  has  an  acid  reaction,  and  gives  a 
lilac-ooloured  precipitate  with  lead  acetate.     Its  composition  may 
be  represented  by  the  formula  C^yH^gOs.      The   source   of  this 
resin  is  quite  uncertain.     The  authors  have  no  means  of  deter- 
mining whether  it  is  identical  with  any  hitherto  described  variety 
of  red   resin.      The  specimens  examined  are  marked  as  having 
oome  from  the  Dutch  East  Indies,  but  beyond  this  they  know 
nothing  of  their  origin. 

A  third  variety  is  of  a  vermilion  colour,  melts  at  about  80^  C, 
gives  off  aromatic  irritating  fames  when  decomposed  by  heat; 
diisolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  is 
insdable  in  chloroform,  carbon  bisulphide,  and  benzene ;  dissolves 
readily  in  cold  caustic  soda,  ammonia,  lime  water,  and  sodium 
carbonate.  Its  alcoholic  solution  has  an  acid  reaction,  and  gives 
with  lead  acetate  a  mauve-coloured  precipitate.  Its  composition 
may  be  represented  by  the  formula  C^g  H^g  0^.  This  is  the  resin 
from  species  of  Draccena.  One  of  the  specimens  examined  is  from 
BraccBTUi  Cinnahari^  Socotra,  and  as  it  was  gathered  by  Professor 
Balfour,  there  can  be  no  doubt  as  to  its  origin.  Another  specimen 
is  from  Draccena  Braco,  and  its  origin  is  also  well  authenticated. 
Some  of  the  other  specimens  examined  are  marked  Oalamua^  but 
tiiere  can  be  little  doubt  that  this  is  a  mistake,  and  that  all  the 
resins  having  the  properties  just  enumerated,  are  derived  from 
species  of  Draccena,  It  seems  certain  then  that  the  resin  derived 
horn  Draccena  sp.  is  totally  different  in  property  from  that  derived 
from  Calamus  sp. 

The  fourth  variety  is  a  mixture,  in  varying  proportions,  of  a 
reddish  brown  coloured  resin,  freely  soluble  in  carbon  bisulphide, 
and  a  light  brick-red  coloured  resin,  nearly  insoluble  in  carbon 
bisulphide.  The  two  portions  also  differ  considerably  as  regards 
tlieir  solubility  in  ether,  benzene,  and  other  reagents,  the  dark 
portions  being  in  all  cases  the  less  soluble  of  the  two.  Since, 
however,  it  dissolves  to  a  slight  extent  in  all  reagents,  the  authors 
^imd  it  impossible  to  effect  a  complete  separation  of  the  two  por- 
tions. The  portion  freely  soluble  in  carbon  bisulphide  is  probably 
identical  with  the  resins  of  the  first  class,  while  the  other  portion 
seems  to  be  a  distinct  resin. 

Uuch  discussion  has  taken  place  with  regard  to  the  presence  of 
a  volatile  acid  in  dragon's  blood.     It  seems  certain  that  none  of 
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the  varieties  of  this  resin  contain  benzoic  acid  ;  at  all  events  the 
authors  failed  to  obtain  an  extract  from  any  of  them  with  petro- 
lenm  ether,  in  whicb  benzoic  acid  is  freely  soluble.  They  tested 
for  cinnamio  acid  by  sublimation,  and  found  it  present  in  the  resiiiB 
of  the  first  and  third  classes,  but  not  in  those  of  the  second  and 
foorth  classes.  To  ascertain  the  delicacy  of  this  method,  the 
authors  made  a  preliminary  experiment  with  artificial  mixtnreB 
containing  1  per  cent,  of  cinnamic  acid,  and  found  that  the  acid 
could  be  separated  out  by  sublimation  from  very  small  quantities 
of  such  a  mixture.  Probably  the  error  as  to  the  presence  of 
benzoic  acid  arose  through  confoundiDg  it  with  cinnamic  acid,  or 
possibly  from  working  with  a  resin  in  which  benzoic  acid  had  been 
formed  by  partial  oxidation. 

Several  valuable  investigations  upon  the  decomposition  prodnots 
yielded  by  dragon's  blood,  when  subjected  to  destructive  distillation 
and  to  the  action  of  various  oxidizing  agents,  have  been  conducted 
by  Hlasiwetz  and  Barth,  and  others.  Though  probably  the  different 
kinds  of  resin  will  be  found  to  yield  nearly  the  same  prodnots,  it 
is  unfortunate  that  the  characters  of  the  different  varieties  had  nol 
been  established  before  these  investigations  were  undertaken,  as  it 
must  be  uncertain,  unless  each  specimen  was  examined  separately, 
whether  or  not  the  experimenters  always  had  the  same  variety  in 
hand. 

Fseudo-Ontta  Ferchas,  or  Substances  Supplementary  to  Gutta 
Fercha.  (From  TJie  Indian  Agriculturist ;  Pharm.  Jouni.^  3rd  series, 
xiv.  104.)  Foremost  amongst  pseudo-guttas,  as  we  use  the  phrase, 
stands  balata  gum.  It  is  obtained  from  the  Mimusops  BaJ<iia  ci 
Gasrtner  (nat.  ord.  Sapotacece),  and  is  synonymous  with  the 
Sapota  Mulleri  of  Bleekrod,  the  Acliras  Balata  of  Aublet,  eta  It 
is  found  in  Demerara,  Berbice,  British  and  French  Guiana,  Antilles, 
Jamaica,  and  Surinam.  It  has  many  vernacular  names,  amongst 
which  may  be  mentioned,  balata,  paardenvleesch  (Dutch  horse* 
flesh),  bullet- tree,  etc. 

The  "  balata "  gum  is  of  a  character  somewhat  between 
caoutchouc  and  gutta  percha,  combining  in  some  degree  the 
elasticity  of  the  one  with  the  ductility  of  the  other,  freely  softening 
and  becoming  plastic  and  easily  moulded,  liked  gutta  percha.  What 
small  parcels  arrived  in  England  met  with  a  ready  sale  and  were 
remarkably  free  from  adulteration.  But,  through  the  difficulty  of 
collection,  the  supply  of  this  excellent  article  has  fallen  off.  It » 
collected  by  making  incisions  in  the  bark  about  seven  feet  from  the 
ground,  and  a  ring  of  clay  placed  round  the  tree  to  catch  the  milk 
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as  it  exudes.  The  yield  is  said  to  be  in  profnsion,  especially  at 
the  time  of  the  fall  moon,  and  the  operation  can  be  repeated  every 
two  months  in  the  rainy  season.  It  takes  six  hours  to  bring  about 
ooalescence  by  simple  atmospheric  influence,  but  very  quickly  by 
boiling  in  water.  A  large  tree  is  said  to  yield  as  much  as  45  lbs.  of 
"  dry  gum."  The  tree  in  every  way  is  well  worthy  of  a  trial  by 
acclimatizing  it. 

In  India  there  are  several  plants  whose  products  may  be  classed 
u  psendo-guttas.  First  and  foremost  of  these  we  have  the 
paachontee,  or  India  gutta-tree,  the  Bassia  elUptica  of  Dalzell,  the 
honandra  acuminata  of  Lindley,  but  now  known  as  JDichopsis 
dUptica,  It  is  found  in  the  Wynaad,  Coorg,  Anamallay  and 
Neilgherry  Hills,  Sholah  Forest,  Cochin,  Sichar,  and,  according  to 
General  CuUen,  "  appears  to  be  common  in  all  the  forest  tracts  at 
at  all  within  the  influences  of  the  south-west  rains."  This  tree, 
which  is  now  placed  in  the  same  genus  as  the  true  gutta  percha,  is 
a  large  one — from  eighty  to  one  hundred  feet  high — and  was  first  met 
with  by  DaJzell,  in  North  Canara,  near  the  falls  of  Goirsuppah, 
in  1849.  Since  that  date,  General  Cullen  and  Dr.  Cleghom  have 
osed  every  exertion  to  bring  the  substance  prominently  forward, 
bat  without  success.  The  gum  is  obtained  by  tapping,  l^lb  being 
obtained  from  one  tree  by  five  or  six  incisions,  a  large  tree  yielding 
SB  much  as  20  te  401bs.  of  sap.  Many  experiments  have  been 
made  with  specimens  of  the  raw  milk,  t.e.,  milk  simply  dried  by 
e]qK)sure  to  the  atmosphere.  The  results  of  these  experiments 
bare  shown  that  for  telegraphic  purposes  it  is  wanting  in  some 
eeaential  qualities,  but  it  has  been  recommended  as  a  sub-aqueous 
cement  or  glue.  When  dissolved  in  ordinary  gutta  percha  solvents, 
iftor  the  evaporation  of  the  solvent,  it  remains  some  time  soft  and 
▼ucid,  and  partakes  somewhat  of  the  character  of  bird-lime. 
When  cold,  it  is  hard  and  brittle. 

There  are  in  India  other  nearly  allied  Sapotacece  which  deserve 
attention,  in  order  to  ascertain  whether  any  of  them  yield  a  milky 
JQioe  likely  to  be  of  commercial  use.  Amongst  the  EuphorhiacecB 
tbere  are  two  plants  worthy  of  notice.  The  Euphorbia  Oattimandoo, 
iomid  in  various  parts  of  India,  was  first  brought  to  notice  by  the 
Honourable  W.  Elliot,  and  a  prize  medal  was  awarded  for  this 
Aibstanoe  by  the  jurors  of  the  1851  exhibition.  This  spiny  euphorb 
grows  to  the  size  of  a  shrub  or  small  tree,  and  the  milk  flows  out 
freely  when  a  branch  is  cut.  The  natives  use  it  as  a  cement  to 
&8ten  knives  in  handles,  etc.  Under  the  influence  of  heat  it 
becomes  soft  and  viscid,  and  when  dry  very  brittle.     The  Euphorbia 
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Tirucalli^  the  milk-hedge  or  Indian  tree-sparge,  is  a  succulent 
nnarmed  plant,  attaining  a  height  of  20  feet,  and  its  inspissated 
milk  is  used  for  yarions — chiefly  medicinal — ^purposes,  and  has 
been  recommended  as  a  gutta-percha  substitute;  but,  like  Bu- 
phorbium,  it  has  a  very  acrid  character,  and  the  collection  is  a 
very  dangerous  operation  to  the  eyes. 

The  Testiug  of  Femyian  Balsam.  C.  Grote.  (Pharmaceut, 
Gentralhalley  zxiv.  179.)  DQscher's  method  of  ascertaining  the 
purity  of  PeruTian  balsam,  which  has  been  introduced  into  the 
German  Pharmacopoeia  as  the  official  test,  has  been  repeatedly 
called  in  question  as  liable  to  give  indications  of  impurity  in 
genuine  samples  of  the  balsam.  Until  this  controversy  is  settled, 
the  author  suggests  that  Fliickiger's  lime  test  should  be  employed, 
which,  though  less  delicate,  certainly  reveals  any  notable  adnltefa- 
tion  with  common  resin,  storax,  benzoin,  and  tola.  In  order  to 
detect  these  imparities  by  means  of  this  test,  ten  drops  of  the 
balsam  to  be  tested  should  be  mixed  with  one  or  two  drops  of 
alcohol,  before  the  0*4  gram  of  slaked  lime  is  introduced,  as  in  this 
way  only  the  characteristic  solidification  occurs  if  the  sample  be 
adulterated  by  fusion  with  any  of  the  substances  named. 

The  Testing  of  Copaiba.  H.  Hager.  (Pharmaceui.  OentniL 
halle,  xxiv.  141.)  Two  volumes  of  the  sample  to  be  tested  are 
vigorously  shaken  for  about  two  minutes  with  two  volumes  of  ether 
and  three  volumes  of  ammonia  liquor  of  ordinary  strength. 
Genuine  copaiba  thus  yields  a  cloudy  mixture  without  froth,  or  at 
any  rate  with  but  a  slight  froth,  which  disappears  on  allowing  the 
mixture  to  stand  for  five  minutes.  In  the  presence  of  colophony, 
turpentine,  or  other  added  resins,  a  froth  is  produced  which  laate 
for  about  half  an  hour. 

Fhellandrinm  Aquaticum.  L.  Pesci.  {Gazz,  Ohim.  Ital.^  ziiL 
496.)  This  plant  yields  an  essential  oil,  about  80  per  cent,  of 
which  consists  of  a  terpene  (Phellanthrene)  boiling  at  103-104i® 
under  a  pressure  of  80  mm.,  and  at  171-172®  under  766  nun.  Sp. 
gr.  0-8558  at  10°.  Eefractive  index  for  D= 1*481.  Rotatory 
power  [a]p=  - 16*74.  The  author  has  not  succeeded  in  obtaining 
pure  hydrochlorides.  Phellanthrene  heated  at  140-150®  in  sealed 
tubes  is  converted  into  a  transparent,  neutral  solid  substance,  soluble 
in  ether,  insoluble  in  alcohol,  melting  at  86®,  isomeric  with  the 
liquid,  but  differing  from  it  in  having  a  strong  dextrorotatory  power. 

The  Volatile  Oil  of  Birch  (Betula  Lenta).  H.  P.  Pettigrew. 
(Amer.  Joum.  Pharm.y  1883,  385.)  The  author's  investigation  of 
this  oil  leads  to  the  following  conclusions  : — 
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The  Yolatile  oil  of  birch  is  not  identical  with  the  oil  of  ganltheria, 
in  that  it  consists  entirely  of  salicylate  of  methyl,  and  contains  no 
terpene. 

The  specific  g^vity  of  oil  of  gaultheria  is  not  1*180,  as  stated  in 
the  United  States  Pharmacopodia,  bnt  1*0318 ;  the  former  being  the 
specific  gravity  of  oil  of  birch,  which,  as  is  known,  is  often  indis- 
criminately sold  and  employed  as  oil  of  gaultheria. 

Hodge-MuBtard  OIL  E.Valenta.  (From  Jounu  Soc.  Ohem,  Ind,} 
To  obtain  a  substitute  for  rape-seed  oil  there  has  been  an  oil  manu- 
factured of  late  years  from  the  so-called  hedge-mustard  or  bank- 
cresses, — Ba^hanus  raphanistrum,  or  Baphanistruvi  arveyise,  a  plant 
which  is  now  cultivated  in  Hungary.  This  oil  is  brought  to  tbe 
mirket  either  by  itself  or  mixed  with  rape- seed  oil,  and  under  the 
latter  name. 

The  siliquous  fruit  of  the  plant  mentioned  bears  little  seeds,  which 
ooniain  30  to  35  per  cent,  of  oil.  This  can  be  for  the  most  part 
obtained  by  pressing.  It  has  a  dark  olive-green  colour,  and  an 
odour  and  taste  very  similar  to  rape-seed  oil ;  its  density  and  faculty 
br  saponifying  with  alkali  is  also  nearly  the  same ;  so  that  it  is 
difficult  to  recognise  it  in  a  mixture  of  the  two  oils.  The  author^ 
who  has  made  this  point  the  object  of  a  special  examination,  has 
tested  the  two  oils  as  regards  their  behaviour  to  the  usual  reagents. 

On  acting  upon  them  with  acids  of  different  strengths,  such  as 
mlphurio  and  nitric  acids,  a  mixture  of  these,  aqua-regia,  phos- 
phoric acid,  etc.,  as  well  as  with  oxidizing  mixtures,  as  potassium 
biohromate  and  sulphuric  acid,  or  concentrated  nitric  acid  saturated 
with  nitric  oxide,  various  colours  are  produced  with  both  oils,  by 
the  shade  and  intensity  of  which  they  can  be  pretty  well  dis- 
tinquished. 

The  author  gives  a  list  of  these  reactions.  Most  characteristic 
for  hedge-mustard  oil  appears  the  following  reaction: — ^About  5 
grams  of  this  oil  are  saponified  with  potassium  hydrate  and  spirit 
with  warming,  and  the  soap  thus  obtained  is  filtered  from  the 
tmchanged  oil,  which  is  golden  yellow  and  almost  odourless  and 
tasteless.  The  concentrated  filtrate^  on  adding  hydrochloric  acid  to 
strongly  acid  reaction,  assumes  a  distinct  green  colour  if  a  some- 
what large  portion  of  hedge-mustard  oil  be  present. 

Hote  on  a  Case  of  Sophistication  of  American  Oil  of  Turpentine. 
B.  Bed  wood.  (Fharm.  Journ.,  3rd  series,  xiv.  625.)  The  odour 
of  the  sample  was  peculiar,  and  the  specific  gravity  very  high 
('887).  The  flashing  point  (Abel  petroleum  test)  was  also  some- 
what  high  (96^  F.).    The  flashing  point  of  eleven  other  samples  of 
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oil  of  turpentine,  presamably  pure,  imported  about  the  same  time 
from  the  United  States,  was  92^  E.,  and  the  highest  specific  gravity 
0*8676.  Upon  distillation  in  a  current  of  steam  the  sample  yielded 
4.  per  cent,  of  a  viscid  residue,  slightly  heavier  than  water.  The 
specific  gravity  of  the  distillate  was  0*873.  The  residue,  besides 
being  some  sixteen  times  greater  in  quantity,  differed  in  physical 
characters  from  the  residues  similarly  yielded  by  the  eleven  other 
samples  just  referred  to.  The  residues  obtained  ranged  from  0'12 
per  cent,  to  0'35  per  cent  A  distinctive  feature  of  this  oil  is  its 
persistently  bitter  taste.  The  author  has  not  succeeded  in  identify- 
ing the  oil. 

The  Essential  Oils  of  Blumea  Lacera,  D.  C,  and  Sphsoranthus 
IndicuB,  Linn«  W.  Dymock.  (Fharm.  Joum.^  3rd  series,  zi?. 
985.)  These  two  plants  attract  attention  in  India  during  the  cold 
weather  by  their  abundance  on  waste  ground  and  in  fields  after  the 
harvesting  of  the  wheat  crop.  The  Bluniea  has  a  powerful  cam* 
phoraceous  odour,  and  Sphceromthus  indicus  a  rose«like  perfume. 

B.  lacera  is  a  perennial  plant,  with  obovate,  deeply  serrated  leaves 
and  yellow  groundsel-like  fiowers,  the  whole  plant  being  thickly 
clothed  with  long  silky  hairs.  The  natives  of  the  Concan,  near 
Bombay,  call  it  nimurdif  and  make  use  of  it  to  drive  away  fleas 
and  other  insects.  One  hundred  and  fifty  pounds  of  the  fresh  herb  in 
flower  was  submitted  to  distillation  in  the  usual  manner  with  water, 
and  yielded  about  2  ounces  of  a  light  yellow  essential  oil,  having 
a  specific  gravity  of  0*9144  at  80^  F.,  and  an  extraordinary  rotating 
power,  100  mm.  turning  the  ray  66^  to  the  left.  D.  S.  Elemp^ 
who  made  the  observation,  checked  it  by  examining  a  10  per  oenL 
solution  in  alcohol,  which  gave  6'6. 

This  Blumea  is  of  interest  as  the  possible  source  of  an  insect 
powder. 

Sphceratithtis  indicus  is  an  annual  with  sessile,  decurrent,  obovate, 
bristly  serrate,  downy,  glutinous  leaves,  and  globular  heads  ol 
purple  flowers.  It  is  a  well-known  Indian  medicine,  under  the 
names  of  mundi,  gorahhmundi^  munditiha^  murmuria^  and  Jcottcik* 
larandaiy  and  is  reputed  to  be  a  general  tonic,  deobstruent,  altera* 
live  and  aphrodisiac.  The  distilled  water  is  recommended  for  ose^ 
and  also  the  root.  One  hundred  and  fifty  pounds  of  the  fresh  herb 
was  distilled  with  water  in  the  usual  manner,  and  yielded  a  very 
deep  sherry  coloured,  viscid  essential  oil,  very  soluble  in  water,  and 
clinging  to  the  side  of  the  vessel,  so  that  only  half  an  ounce  could 
be  collected.  The  oil  does  not  appear  to  have  any  rotatory  power, 
but  it  is  difficult  to  examine  on  account  of  its  opacity. 
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(Ml  of  Ganltheria.  T.  E.  Leonard.  (Amer.  Jmim.  Pharm,^ 
Ma  J,  1884.)  Oil  of  winiergreen  was  first  made  in  Luzerne  county. 
Pa.,  in  1863,  from  which  time  it  has  been  distilled  in  great  quantities, 
-with  the  exception  of  last  year,  when  the  yield  was  not  so  plentiful,, 
owing  to  the  destruction  of  the  shrubberies  by  the  fire  which  passed 
orer  the  mountains. 

In  distilling,  the  entire  overground  portion  of  the  plant  is  em* 
ployed,  which  has  its  greatest  yield  during  the  months  of  July  and 
August. 

The  still  is  generally  a  wooden  box,  about  eight  feet  long,  four 
feet  wide,  four  feet  high,  with  a  copper  bottom,  and  stayed  with 
bolts.  The  head  of  the  still  is  copper,  and  connecting  with  this  is 
a  square  or  circular  worm  of  the  same  material  or  of  tin,  placed  in 
a  barrel.  The  still  being  filled  with  wintergreen  to  within  about 
iwdye  inches  of  the  top,  a  sufficient  quantity  of  water  is  added, 
and  this  is  allowed  to  macerate  from  ten  to  twelve  hours.  The  fire 
being  started,  the  distillation  commences  and  continues  for  about 
a^i  hours ;  but  during  the  first  two  or  three  hours,  90  per  cent, 
of  the  oil  has  passed  over.  For  collectiug  the  distillate,  most  of  tho 
distillers  use  a  wide  mouth  bottle  or  fruit  jar,  fitted  with  a  large 
cork  haying  two  holes.  A  small  tin  or  glass  funnel  is  put  into  one 
of  the  holes,  so  that  the  beak  of  the  funnel  is  below  the  shoulder  of 
the  receiving  vessel,  and  connected  with  the  other  hole  is  a  suitable 
pipe  forming  an  egress.  The  distillate  passes  into  the  receiving 
TMsel  through  the  funnel.  It  is  here  that  the  oil  aud  the  water 
wparate,  the  oil  going  to  the  bottom,  and  the  water  being  lighter 
and  in  excess  passes  through  the  egress  pipe  into  a  larger  receptacle, 
where  it  is  reserved  for  a  subsequent  operation  (cohobation). 

Occasionally  the  oil  is  very  highly  coloured.  The  author  ha» 
loimd  several  samples  to  contain  traces  of  iron,  which  is  due  to  the 
oxidation  of  the  tin  worm  or  can  with  which  the  oil  comes  in  con* 
tact.  Tin  worms  are  used  on  account  of  their  cheapness,  but  will 
only  last  about  two  weeks,  before  they  undergo  oxidation. 

The  wholesale  dealers  have  three  ways  of  "  cleaning ''  it,  re* 
distillation,  filtration,  and  decolorization.  The  oil  to  be  decolorized 
ii  put  into  a  bottle  and  crystals  of  citric  acid  are  added,  the  whole- 
allowed  to  stand,  agitating  occasionally,  nntil  the  oil  is  colourless,, 
or  nearly  so. 

]Eatico4]lamplu)r.  K.  Kiigler.  (Ber,  der  deutsch,  chem,  Ges.^ 
xrii.  2841.)  The  leaves  of  Piper  angustifolium — matico  leaves- 
yield  about  2*7  per  cent,  of  an  ethereal  oil,  which  is  dextrorotatory, 
ttd  the  greater  part  of  which  distils  over  at  200^.    The  residue  on 
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cooling  deposits  crystals  of  matico  camphor  whicli  melfe  at  103^ 
^Fliickiger).  The  author  has  recently  investigated  this  sabstance. 
He  found  that  the  crude  camphor  melts  between  83^  and  103%  and 
after  several  recrystallizations  at  94^.  The  purified  product  is 
readily  soluble  in  alcohol,  ether,  chloroform,  benzene,  and  petroleum 
spirit,  and  is  free  from  the  strong  odour  and  camphorous  taste  which 
the  crude  oil  possesses.  On  treatment  with  hydrochloric  acid  it 
assumes  a  violet  colour,  which  rapidly  changes  to  blue,  finally  to 
green.  On  analysis  numbers  corresponding  with  the  formula 
O13H20O  were  obtained.  The  author  is  of  opinion  that  further 
researches  into  the  properties  of  matico-camphor  will  lead  to 
interesting  results.  It  may  prove  to  be  the  ethyl  derivative  of 
ordinary  camphor,  CioH^g  (Cg  Hg)  O. 

Patchouli  Camphor.  H.  C.  C.  Maisch.  (Amer.  Journ.  Pharm,^ 
February,  1884.)  Patchouli  camphor,  a  homologue  of  bomeol,  as 
obtained  from  the  oil,  was  in  pieces  of  various  size  and  form,  mostly 
belonging  to  the  hexagonal  class  of  crystals.  The  colour  ranged 
from  light  yellow,  probably  from  adhering  or  enclosed  oil,  to  colour* 
less. 

In  order  to  purify  the  camphor,  it  was  dissolved  in  alcohol. 
This  solution  did  not  crystallize,  although  evaporated  to  a  syrupy 
consistency.  The  alcohol  was  completely  driven  off,  and  the  residue 
dissolved  in  ether,  from  which  solution  it  deposited  after  seyeral 
times  recrystallizing  in  colourless,  truncated,  hexagonal,  prismatie 
crystals. 

The  fusing  points  of  both  the  crude  and  the  recrystalliaed 
camphor  were  determined.  A  small  quantity  was  put  on  somo 
mercury  in  a  beaker  glass  in  which  a  thermometer  was  suspended, 
the  mercury  covering  the  bulb.  A  slow  heat  was  then  applied,  the 
mercury  in  the  thermometer  rising  slowly.  The  melting  point  of 
the  recrystallized  camphor  was  found  to  be  between  55^  and  56^  0., 
•coming  near  that  determined  by  Gal  in  1869  (Comptes  Bendmif 
Ixviii.  406),  who  gives  it  as  54-55^  C,  while  anothei  author,  De 
Montgolfier  (Ber,  der  deutsch,  chem.  Ges.^  1877, 374),  gives  itas  59**  C. 
The  melting  point  of  the  crude  camphor  determined  upoii  mercnrj, 
as  stated  aboved,  was  found  to  be  between  57-58°  C,  or  al*  iit  2°  C. 
higher  than  that  of  recrystallized.  The  latter  again  solidiii.J.  when 
cooled  to  between  48°  and  49°  C,  but  the  congealing  point  for  the 
crude  camphor  is  between  54°  and  55°  C.  The  boiling  point  deter- 
mined by  Gal  is  given  at  296°  C,  the  specific  gravity  as  1*051  at 
4*5°  C,  and  the  vapour  density  as  800  at  324°  C. 

Manufacture  of  Camphor  in  Japan.    (St  Louis  Druggist^  August^ 
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1883.)  Consul  Jones,  of  Nagasaki,  sapplies  a  report  on  this 
subject  from  which  we  abstract  the  following  :^ 

In  the  mannfactnre  of  camphor  the  tree  is  necessarily  destroyed, 
bat,  by  a  stringent  law  of  the  land,  another  is  planted  in  its  stead. 
The  simple  method  of  mannfactnre  employed  by  the  natives  is  as 
follows : — 

The  tree  is  felled  to  the  earth  and  cut  into  small  pieces,  or,  more 
properly  speaking,  into  chips. 

A  large  metal  pot  is  partially  filled  with  water  and  placed  over 
ft  alow  fire.  A  wooden  tub  is  fitted  to  the  top  of  the  pot,  and  the 
chips  of  camphor  wood  are  placed  in  this.  The  bottom  of  the  tub 
is  perforated,  so  as  to  permit  the  steam  to  pass  up  among  the  chips. 

A  steam-tight  cover  is  fitted  on  the  tub.  From  this  tub  a 
bamboo  pipe  leads  to  another  tub,  through  which  the  enclosed 
steam,  the  generated  camphor,  and  oil  flow.  This  second  tub  is 
ixmnected  in  like  manner  with  a  third. 

The  third  tub  is  divided  into  two  compartments,  one  above  the 
other,  the  division  being  perforated  with  small  holes,  to  allow 
the  water  and  oil  to  pass  to  the  lower  compartment.  The  upper 
eompartment  is  supplied  with  a  layer  of  straw,  which  catches  and 
holds  the  camphor  in  crystal  in  deposit  as  it  passes  to  the  cooling 
process.  The  camphor  is  then  separated  from  the  straw,  packed  in 
wooden  tubs  of  1SS\  pounds  each,  and  is  ready  for  market. 

After  each  boiling  the  water  runs  oS*  through  a  faucet,  leaving 
the  oil,  which  is  used  by  the  natives  for  illuminating  and  other 
purposes. 

Japanese  Camphor  and  Camphor  Oil.  H.  Oishi.  (^Joum.  Soc, 
Ckem.  Ind,,  1884,  353.)  Laurus  Oamphora,  or  kusunoki,  as  it  is 
odled  in  Japan,  grows  mainly  in  those  provinces  in  the  islands 
Shikokn  and  Kinshin  which  have  the  southern  sea  coast.  It  also 
grows  abundantly  in  the  province  of  Kishu. 

The  amount  of  camphor  varies  according  to  the  age  of  the  tree. 
Ihat  of  a  hundred  years  old  is  tolerably  rich  in  camphor.  In 
order  to  extract  the  camphor,  such  a  tree  is  selected ;  the  trunk 
tad  large  stems  are  cut  into  small  pieces,  and  subjected  to  distilla- 
tion  with  steam. 

An  iron  boiler  of  3  ft.  in  diameter  is  placed  over  a  small  furnace 
The  boiler  is  provided  with  an  iron  flange  at  the  top.  Over 
this  flange  a  wooden  tub  is  placed,  which  is  somewhat  narrowed 
•t  the  top,  beiAg  1  ft.  6  in.  in  the  upper,  and  2  ft.  10  in.  in 
the  lower  diameter,  and  4  ft.  in  height.  The  tub  has  a  false 
bottom  for  the  passage  of  steam  from  the  boiler  beneath.    The 
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upper  part  of  the  tub  is  connected  with  a  condensing  apparatus 
by  means  of  a  wooden  or  bamboo  pipe.  The  condenser  is  a  flat 
rectangular  wooden  vessel  which  is  surrounded  with  another  one 
containing  cold  water.  Over  this  is  placed  still  another  trough  of 
the  same  dimensions,  into  which  water  is  supplied  to  cool  the 
vessel  at  the  top.  After  the  trough  has  been  filled  with  water, 
the  latter  flows  into  the  outer  condenser  by  means  of  a  small  pipe 
attached  to  it.  In  order  to  expose  a  large  surface  to  the  vapours, 
the  inner  condensing  trough  is  fitted  internally  with  a  number 
of  vertical  partitions,  which  are  open  at  alternate  ends,  so  that 
the  vapours  may  travel  along  the  partitions  in  the  trough 
from  one  end  to  the  other.  The  boiler  is  filled  with  water, 
and  120  kilograms  of  chopped  pieces  of  the  wood  are  intro- 
duced into  the  tub,  which  is  then  closed  with  a  cover,  cemented 
with  clay,  so  as  to  make  it  air-tight.  Firing  is  then  begun ;  the 
steam  passes  into  the  tub,  and  thus  carries  the  vapours  of  camphor 
and  oil  in  the  condenser,  in  which  the  camphor  solidifies,  and  is 
mixed  with  the  oil  and  condensed  water.  After  tweniy-four  hours 
the  charge  is  taken  out  from  the  tub,  and  new  pieces  of  the  wood 
are  introduced,  and  distillation  is  conducted  as  before.  The  water 
in  the  boiler  must  be  supplied  from  time  to  time.  The  exhausted 
wood  is  dried  and  used  as  fuel.  The  camphor  and  oil  accumulated 
in  the  trough  are  taken  out  in  five  or  ten  days,  and  they  are 
separated  from  each  other  by  filtration.  The  yield  of  the  camphor 
and  oil  varies  greatly  in  diflerent  seasons.  Thus  much  more  solid 
camphor  is  obtained  in  winter  than  in  summer,  while  the  reverse 
is  the  case  with  the  oil.  In  summer,  from  120  kg.  of  the  wood, 
2*4  kg.,  or  2%  of  the  solid  camphor  are  obtained  in  one  day ;  whikt 
in  winter,  from  the  same  amount  of  the  wood,  3  kg.,  or  2*5%  of 
camphor  are  obtainable  in  the  same  time. 

The  amount  of  the  oil  obtained  in  ten  days,  i.e.,  from  10  charges 
or  1,200  kg.  of  the  wood  in  summer  is  about  18  litres,  while  in 
winter  it  amounts  only  5-7  Htres.  The  price  of  the  solid  camphor 
is  at  present  about  Is.  Id.  per  kilo. 

The  oil  contains  a  considerable  amount  of  camphor  in  solu&D, 
which  is  separated  by  a  simple  distillation  and  cooling.  By  this 
means  about  20%  of  the  camphor  can  be  obtained  from  the  oO. 
The  author  subjected  the  original  oil  to  fractional  distillation,  and 
examined  diflerent  fractions  separately.  That  part  of  the  oil  which 
distilled  between  180-185°  C,  was  analysed  after  repeated  distil* 
lations.    The  following  is  the  result : — 
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Calculated  as 
Found.  CoHi.O. 

0  =  78-87 78-95 

H  =  10-73 10-62 

O  »  10-40  (by  difference)        ....    10-62 

The  composition  thus  nearly  agrees  with  that  of  the  ordinary 
camphor. 

The  fraction  between  178-180°  C,  after  three  distillations,  gave 
tbe following  analytical  result: — 

C  =  86-05 
H  =  12-28 


99-23 


It  appears  from  this  result  that  the  body  is  a  hydrocarbon.  The 
vapour  density  was  then  determined  by  V.  Meyer's  apparatus,  and 
"was  found  to  be  5*7  (air=l).  The  molecular  weight  of  the  com- 
pound is  therefore  5*7  + 14*42  x  2  =  164*4,  which  gives 


100 


Q  _     lG4-4x  86-95     ^^.^i 
100 


or  CioHoQ 


Hence  it  is  a  hydrocarbon  of  the  tcrpene-series,  having  the 
general  formula  C^  Hon  - 1-  From  the  above  experiments,  it  seems 
to  be  probable  that  the  camphor  i  . }  a  complicated  mixture,  con- 
siating  of  hydrocarbons  of  terpene-series,  oxyhydrocarbons  isomeric 
with  camphor,  and  other  oxidized  hydrocarbons. 

Application  of  the  Camphor  Oil, — The  distinguishing  property  of 
the  camphor  oil,  that  it  dissolves  many  resins  and  mixes  with 
^ng  oils,  finds  its  application  for  the  preparation  of  varnish. 
The  author  has  succeeded  in  preparing  various  varnishes  with  the 
camphor  oil  mixed  with  different  resins  and  oils.  Lampblack  was 
also  prepared  by  the  author,  by  subjecting  the  camphor  oil  to  in- 
complete combustion.  In  this  way,  from  100  c.c.  of  the  oil  about 
13  grams  of  soot  of  a  good  quality  were  obtained.  Soot  or  lamp- 
Uack  is  a  very  important  material  in  Japan  for  making  inks,  paints, 
«tc.  If  tho  manufacture  of  lampblack  from  the  cheap  camphor  oil 
i«  conducted  on  a  large  scale,  it  would  no  doubt  be  profitable.  The 
following  is  .the  report  on  the  amount  of  the  annual  production  of 
camphor  in  the  province  of  Tosa  up  to  1880  : — 
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AmooBt  of 

Camphor  produced. 

Total  Oott. 

1877     . 

•      504,000  kinR.      . 

.      65,520  yen. 

1878      . 

.      519,000     „ 

.       72,660    „ 

1879      . 

•      292,o90      ,,         « 

.       7M81     „ 

1880      . 

.      192,837     „ 

58,302    „ 

(1  7en«2«.  9d. ;  1  kin«-l^  lb.) 

A  Method  of  Freeing  Essential  Oil  of  Bitter  Almonds  Arom 
Pmssic  Acid.  R.  Bck.  {Fharm,  Zeitung^  January  16, 1884.)  Ten 
parts  of  crude  oil  are  mized  with  6  parts  of  slaked  lime  and  3  parts 
of  ferrons  snlpliate,  and  a  very  powerful  jet  of  steam,  at  a  tempera* 
ture  of  140°  C,  passed  into  the  mixture. 

The  operation  should  be  carried  out  as  quickly  as  possible,  to 
reduce  the  products  of  decomposition  to  a  minimum,  for  which 
reason  the  steam  must  be  under  pressure. 

Detection  of  Alcohol  in  Essential  Oils.  T.  Salzer.  {American 
J)mgg,y  1884,  94,  from  Fharmaceut  Zeitung.)  The  author  reyiews 
the  methods  heretofore  proposed  for  detecting  alcohol  in  essential 
oils,  and  finds  that  a  combination  of  the  distillation  and  the  fnchsin 
process  is  the  most  sensitive.     He  proceeds  as  follows  : — 

A  little  of  the  essential  oil  is  poured  into  a  dry  test-tube,  taking 
care  not  to  wet  it  in  its  upper  portion,  and  a  few  fragments  of 
fnchsin  are  then  sprinkled  upon  the  middle  and  upper  inside 
surface  of  the  test-tube.  On  heating,  no  change  will  be  observed, 
if  alcohol  was  absent.  But  if  the  oil  contained  even  as  little  as 
one-tenth  per  cent,  of  alcohol,  the  ascending  vapour  of  the  latter 
will  cause  each  particle  of  fuschin  to  be  surrounded  by  a  red  stain, 
either  at  once  or  after  setting  the  test-tube  aside  for  a  short  time. 
It  is  easy  to  recognise  by  this  test  the  presence  of  one  milli- 
gram of  alcohol  in  one  gram  of  the  oil. 

The  author,  in  quoting  this  test,  applies  it  specifically  to  oil  of 
lemon,  and  attaches  the  remark  that  the  method  will  undoubtedly 
be  applicable  to  other  essential  oils,  or  to  the  detection  of  aJoohol 
in  other  liquids  which  do  not  of  themselves  exert  any  solvent  action 
upon  fuchsin. 

Adulteration  of  the  Oil  of  Matricaria  Chamomilla.  Dr. 
Weppen.  {Zeitschr.  des  oesterr,  Apoih.  Fer.,  1884,  116.)  The 
author  calls  attention  to  the  probability  of  an  extensive  adultenir 
tion  of  this  oil  with  the  oil  of  Achillea  Millefolium,  and  states  that 
chemistry  affords  no  means,  at  the  present  time,  of  detecting  such 
an  adulteration. 

Essential  Oils  and  Ferfomes.  L.  Nan  din.  (Moniteur  Scimt' 
iifique ;  Pharm,  Journ,,  8rd  series,  xiv.  44.)     This  communication 
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lias  for  its  principal  object  the  description  of  a  new  mode  of 
extraction  of  essences  and  perfumes  by  volatile  solvents  with  the 
aid  of  a  vacuum  and  cold.  It  is  illustrated  by  a  woodcut  of  the 
apparatus  employed.  Reference  should  be  made  to  the  sources- 
quoted,  as  the  paper  does  not  admit  of  useful  abstraction. 

The  Pnrgatiye  and   Vesicating  Principles  of  Croton  OiL    H. 

Senier.     (From  papers  read  before  the  Pharmaceutical  Society^ 

December  5,  1883,  and  printed  in  the  Pharm,  Joum.y  3rd  series^ 

xiv.  446,  447.)     When  alcohol  (sp.  gr.  •794--800)  is  mixed  in  equal 

Yolumes  with  English  pressed  croton  oil,  perfect  solution  takes- 

place,  the  mixture  being  permanent  at  all  ordinary  temperatures, 

and  this  is  equaUy  true  when  any  less  quantity  of  alcohol  is  used. 

When,  however,  the  proportion  of  alcohol  to  croton  oil  becomes  aa 

seven  volumes  to  six,  or  any  larger  proportion  of  alcohol,  then  a 

part  of  the  croton  oil  separates.      This  part  varies  in  quantity  in 

the  case  of  different  samples  of  oil.     That  portion  of  the  croton 

oil  -which  separates  when  the  alcohol  is  in  excess  is  afterwards 

uisoluble  in  any  proportion  of  alcohol.     But  that  portion  of  the  oil 

dissolved  by  alcohol  is,  when  separated,  soluble  in  all  proportions. 

The  author  has  shown  in  a  previous  paper  that  the  part  of  crotoi^ 
oil  soluble  in  alcohol  contains  the  vesicating  principle,  while  the- 
portion  insoluble  in  alcohol  is  entirely  non-vesicating.  He  now 
shows  that  the  purgative  properties  of  croton  oil  reside  entirely 
in  this  insoluble,  non- vesicating  part,  and  that  this  portion  of  the- 
oil  is  likely  to  become  a  valuable  medicinal  agent.  He  has  also 
ondeftvoured  to  ascertain  to  what  constituent  of  the  soluble  portion 
of  the  oil  the  vesicating  properties  are  due,  and  has  traced  these- 
properties  to  the  non-volatile  fatty  acids,  chiefly  to  those  whicb- 
We  the  lowest  melting  points,  are  least  readily  saponified  by 
slblies,  and  are  first  liberated  when  the  alkali  soap  is  decomposed* 
bj  acids.  He  attributes  the  purgative  action  not  to  the  free  acidsy 
Imt  to  the  combination  in  which  they  exist  in  the  oil.  His  experi^ 
i&ents  towards  the  isolation  of  the  new  acid  possessing  the  purgative 
properties  are  still  in  progress ;  at  present  he  believes  that  it  will 
he  found  to  be  closely  allied  to  oleic  acid  and  its  analogues,  ricinoleio 
^  linoleic  acids. 

The  CompoBition  of  Cocoa-Butter.  M.  C.  Traube.  (Archiv  der 
^harm,  [3],  xxi.  19-23.)  The  author  has  been  unablQ  to  confinn 
Engzett's  observation  of  the  presence  of  two  new  fatty  acids  in 

Ioocoa-butter,  and  maintains  that  the  physical  properties  of  this  fat 
^  due  to  the  relative  proportions  of  oleic,  lauric,  palmitic,  stearic,, 
^d  arachio  acids  contained  in  it. 
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Vegetable  Tallow  from  Singapore.  E.  M.  Holmes.  (Pharm. 
Jmtrn.,  8rd  series,  xiv.  401.)  The  author  reports  upon  a  specimen 
of  this  substance  recently  presented  to  the  Pharmaceutical  Society's 
Museum  by  Mr.  B.  Jamie,  of  Singapore,  and  recommended  to  his 
notice  by  the  latter  on  account  of  its  non-liability  to  become  rancid. 

At  the  ordinary  temperature  this  tallow  is  a  white  friable  solid, 
-softening  into  a  pasty  condition  when  rubbed  between  the  fingers, 
^nd  ultimately  melting  sufficiently  to  be  rubbed  in  without  leaving 
ihe  hand  very  greasy.  It  has  a  very  slight  nutty  odour  and  taste. 
It  would  seem  therefore  to  be  peculiarly  suitable  for  camphor  balls, 
suppositories  and  pessaries ;  for  the  latter  its  slowness  in  melting 
seems  to  peculiarly  fit  it. 

At  the  author's  request,  this  substance  has  been  made  the  subject 
of  some  preliminary  experiments  by  E.  Fielding,  who  reports  as 
follows : — 

At  65''  F.  it  remains  a  Httle  soUd ;  between  82°  and  104''  F.  it 
has  the  consistence  of  flour  paste ;  it  fuses  at  about  118°  F.,  but 
remains  transparent  and  liquid  at  112°  F.  It  is  soluble  in  about 
an  equal  weight  of  cold  ether ;  it  is  sparingly  soluble  in  cold  acetic 
ether  and  acetone,  but  very  soluble  in  these  liquids  when  heated, 
the  greater  part  being  precipitated  on  cooling ;  it  dissolves  in  half 
its  weight  of  cold  chlorofrom,  but  mixes  with  one  third  of  its 
weight  of  the  same  liquid  when  heated.  In  bisulphide  of  carbon, 
either  cold  or  hot,  it  is  extremely  soluble.  In  cold  benzene  it  is 
soluble  to  the  extent  of  about  1  in  4.  In  hot  benzene  and  petroleum 
spirit  (hexane  or  heptane)  it  dissolves  in  all  proportions,  but  the 
solution  gelatinizes  on  cooling.  It  is  very  soluble  in  cold  turpen- 
tine, and  dissolves  in  it  when  heated  in  all  proportions.  In  alcohol 
it  is  soluble  to  the  extent  of  about  1  in  30  when  cold,  or  1  in  20 
when  hot,  and  in  isopropyl  alcohol  it  dissolves  to  the  extent  o£ 
about  1  part  in  25  when  cold,  and  1  in  4  when  hot. 

According  to  a  cutting  from  the  Java  Bode  newspaper,  sent  hf 
Mr.  Jamie,  the  vegetable  tallow,  known  as  Minyak  Tangkawang,  or 
Minyak  Sangkawang,  is  obtained  from  the  seeds  of  one  or  more 
trees  of  the  genus  Hopea,  found  in  the  S.  and  E.  division  of  Borneo, 
chiefly  in  the  neighbourhood  of  Qnalla  Kapuas,  and  on  the  wesfc 
coast  in  the  districts  of  Sambas  and  Mampawa.  The  Dyaks  call 
the  fat  E^akawang,  and  the  tree  which  yields  it  Upu  Kakawang. 
This  tree  is  one  of  the  giants  of  the  forest.  Several  species  of  the 
genus  appear  to  be  used.  Of  these  Hopea  splendida^  the  ToDg- 
kawang  Tonggul,  is  also  called  by  the  natives  Danmiar  Tangka- 
wang  (because  the  bark  yields  a  dammar  P).     The  timber  is  naed 
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by  the  Djaks  for  making  their  prahns,  as  it  is  proof  against  tho 
influence  of  water.  The  bark  also  yields  a  red  dye.  This  tree 
grows  on  alluyial  fat  clayey  ground  on  the  banks  of  great  rivers. 
Hopea  aspera  growB  on  the  higher  mountain  tracts,  principally  on 
the  declivities  of  Mampawa,  and  is  distingoished  by  the  hairiness 
of  the  stems. 

The  preparation  of  the  fat  is  very  simple.     When  the  ripe  fruit 

falls  on  the  ground,  it  is  collected  and  allowed  to  germinate  a  little 

in  a  moist  place.     It  is  then  dried  in  the  sun  until  it  becomes 

brittle.     The  fruit  is  then  deprived  of  its  shell  and  put  into  a  rattan 

or  bamboo  basket  suspended  over  boiling  water.     When  it  has  been 

well  steamed,  the  fruit  becomes  soft  and  plastic,  like  dough.     The 

fat  is  then  expressed  by  squeezing  the  doughy  mass  in  a  cloth,  and 

is  poured  into  joints  of  bamboos,  by  which  it  receives  the  cylindrical 

fom  in  which  it  is  met  with  in  commerce.     Some  Dyak  tribes 

press  the  fruit  by  means  of  two  beams.     But  it  is  probable  that  by 

neither  of  these  processes  is  all  the  fat  obtained. 

The  trees  begin  to  yield  when  they  are  about  eight  or  ten  years 
old,  and  the  crops  are  somewhat  irregular,  but  every  four  or  five 
years  an  extraordinarily  large  crop  may  be  counted  upon,  the  fruit 
being  ripe  in  December  and  January.  According  to  '  Spon's 
Sncjclopsedia '  (p.  1413),  about  ten  species  of  Hopea,  yielding  oil 
seeds  differing  much  in  size,  are  recognised  by  the  natives  of 
Borneo,  three  of  these  being  common  in  Sarawak.  The  fat  is  also 
prepared  in  Java  and  Sumatra.  By  the  natives  the  tallow  is  used 
for  culinary  and  lighting  purposes. 

For  some  time  this  article  has  been  in  great  favour  as  a  lubri- 
cating agent.  In  the  author*s  opinion  it  deserves  to  be  better 
investigated  with  regard  to  its  fitness  for  medical  and  pharma- 
<^tical  uses. 

Adulteration  of  Almond  Oil.  (Analyst,  1884,  82.)  Almond  oil, 
like  other  oils,  is  often  adulterated.  It  is  mixed  with  the  oil 
which  is  obtained  from  peach,  apricot,  and  plum  kernels ;  and  even 
with  gingerly  oil,  etc.  Very  careful  researches  bearing  on  these 
^alterations  have  been  made  by  Herr  Bieber,  of  Hamburg,  who 
hasamongt  other  details  given  the  following  indications  for  de- 
fecting fatlsifications : — Prepare  a  reagent  by  mixing  equal  parts 
hy  weight  of  concentrated  sulphuric  acid,  nitric  acid,  and  water, 
^d  allow  the  whole  to  cool.  By  mixing  five  parts  of  the  suspected 
*niple  with  one  part  of  this  acid  mixture,  if  the  oil  be  pure  there 
^  formed  a  liniment  of  a  pale  yellow  colour ;  in  the  peach-kernel 
oil  the  liniment  will  first  be  red,  and  will  then  turn  to  a  dark  orange 
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shade ;  with  gingerly  oil  the  colour  will  first  be  a  yellowish  red, 
and  will  then  pass  to  a  dirty  orange-red ;  with  poppy  or  nnt  oil, 
the  liniment  will  be  whiter  than  with  almond  oil.  By  mixing 
almond  oil  with  nitric  acid,  of  specific  gravity  1*40,  there  is  formed  a 
liniment  of  a  pale  yellow  colour;  with  peach-kernel  oil  the  liniment 
will  be  red ;  with  gingerly  oil  it  will  be  of  a  dirty  yellowish  green, 
which  in  time  becomes  red.  A  mixture  to  the  extent  of  5  per  cent, 
of  peach.kemcl  or  gingerly  oil  can  thus  be  perfectly  traced  in 
almond  oil.  By  preparing  various  mixtures  of  almond  oil  with 
peach-kernel,  and  by  allowing  the  acid  liquid  to  act  upon  these 
mixtures,  a  graduated  scale  is  established  for  recognising  approxi« 
mately  the  quantity  of  foreign  oil  added  to  the  almond  oil. 

The  Testing  of  Olive  OIL  O.  Bach.  (Amer.  Joum.  Pharm^ 
1883,  354.)  For  the  purpose  of  a  general  acquaintance  with  a 
fixed  oil,  the  so-called  elaidin  test  is  first  applied,  and  with  this 
is  connected  the  test  with  nitric  acid.  The  oil  to  be  tested  (about 
5  c.c.)  is  actively  shaken  in  a  test-tube  for  one  minute  with  an 
equal  volume  of  nitric  acid,  sp.  gr.  1*30,  when  after  this  time  the 
oil  will  have  assumed  the  following  colour :  olive  oil,  pale  green; 
cotton-seed  oil,  yellowish  brown ;  sesame  oil,  white ;  sunflower  oil, 
dirty  white;  ground-nut  oil,  rape-seed  oil  and  ricinus  oil,  a  pale 
rose  colour.  Immediately  after  the  observation  of  the  colour,  the 
test-tube  is  placed  in  a  water-bath  containing  water  in  active 
ebullition,  and  allowed  to  repose  therein  for  five  minutes.  It  is 
hereby  shown  that  the  action  of  the  nitric  acid  is  most  violent  upon 
the  cotton- seed  oil  and  sesame  oil,  occasionally  so  violent  as  to 
cause  the  oil  to  be  thrown  out  of  the  glass.  After  the  expiration 
of  five  minutes,  and  after  the  test-tube  has  been  taken  out  of  the 
water-bath,  the  following  colours  are  shown :  olive  oil  and  rape- 
seed  oil,  orange-yellow  ;  ricinus  oil,  golden  yellow ;  sunflower  oil, 
reddish  yellow ;  sesame  and  ground-nut  oils,  brownish  yellow ; 
cotton-seed  oil,  reddish  brown. 

After  standing  for  twelve  to  eighteen  hours  at  about  15^  0.,  olive 
oil,  rape- seed  oil,  and  ground-nut  oil  will  have  firmly  solidified, 
ricinus  oil  and  cotton-seed  oil  become  salve-like  (smeary),  whilst 
sesame  oil  remains  perfectly  liquid. 

Mixtures  of  olive  oil  with  small  amounts  of  cotton-seed  oil  and 
sesame  oil  are  characterized  by  the  fact  that  at  first  the  entire 
mass,  although  more  darkly  coloured,  solidifies  like  pure  olive  oily 
but  after  from  twenty-four  to  thirty-six  hours  a  brown  oil  separates 
upon  the  surface  of  the  firmly  solidified  mass,  whilst  the  lower  layer 
now  shows  the  yellow  colour  of  the  pure  olive  oil.    The  presence 
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of  oil  of  rosemary,  as  sncb,  usnally  occurs  in  the  sophisticated  oils, 
exercises  no  influence  by  agitation  with  cold  nitric  acid,  but  after 
beating  it  imparts  to  the  oil  a  slightly  darker  colour.  Oils  which 
haye  been  treated  with  alkalies  show  the  same  behaviour  as  pure 
oils. 

For  the  determination  of  the  melting  point  of  the  fatty  acids,  10 

grams  of  the  oil  are  saponified  on  a  water-bath  with  5  grams  of 

potassium  hydrate  and  the  addition  of  a  little  water  and  alcohol. 

After  the  complete  dissipation  of  the  alcohol,  the  remaining  soap  is 

dissolved  in  hot  water,  and  from  the  clear  solution  the  fatty  acids 

are  separated  by  the  addition  of  hydrochloric  acid.     When  the 

fatty  acids  after  continued  heating  float  upon  the  saline  solution  as 

a  perfectly  clear  oil,  a  portion  of  the  oily  layer  is  brought  into  a 

small,  narrow,  thin- walled  test-tube,  and  allowed  to  solidify  therein. 

The  determination  of  the  melting  or  solidifying  point  is  effected  by 

placing  the  small  test-tube  containing  the  fatty  mass  in  a  beaker 

filled  with  water,  which  is  warmed  by  means  of  a  small  flame ;  and 

by  the  aid  of  a  thermometer,  dipped  in  the  fatty  acids  and  gently 

moved  to  and  fro  during  the  observation,  the  point  is  precisely 

observed  when  the  entire  mass  becomes  perfectly  clear,  and  that 

when  clouds  begin  to  form  about  the  bulb  containing  the  mercury. 

It  is  now  shown  that  the  acids  derived  from  pure  olive  oil,  without 

iwtriction  as  to  the  origin  of  the  latter,  melt  between  26*5  and 

28*5°  C.,  and  solidify  not  lower  than  22°  C.     The  oils  applied  for 

tbe  adulteration  of  olive-oil,  show,  with  relation  to  the  melting  point 

of  their  fatty  acids,  very  considerable  deviations  from  the  former. 

The  melting  and  solidifying  points,  respectively,  of  the  acids  of 

ootton-seed  oil,  sesame  oil,  and  ground-nut  oil  are   considerably 

bigher,— those  of  sunflower  oil,  rape-seed  oil,  and  riciaus  oil  con- 

Bwierably  lower, — than  those  of  the  acids  of  olive  oil. 


The  Fatty  Acids  of 

Cotton-seed  Oil  . 

Sesame  Oil  .    .  . 

Ground-nut  Oil  . 

Sanflower  Oil  .  . 

Bape-seed  Oil  .  . 

Bicinus  Oil  .    .  . 


Solidify  at 


350"  C. 
82-5 
31-0 
17-0 
15-0 
2-0 


The  above  figures  deviate  so  far  from  the  data  obtained  with 
pore  olive  oil,  that  by  the  determination  of  the  melting  point  adul- 
^^itiona  to  snoh  an  extent  as  occur  in  commerce  may  very  readily 
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be  detected;  for  a  Qallipoli  olive  oil,  mixed  with  20  per  6ent.  of 
sunflower  oil,  melts  already  at  24^  C,  and  solidifies  first  at  18°  C. 
A  Nizza  oil,  mixed  with  20  per  cent,  of  cotton-seed  oil,  melts  first 
at  31*5°  C,  and  solidifies  already  at  28°  C.  A  Gallipoli  oil,  mixed 
with  38j  per  cent,  of  rape-seed  oil,  melts  already  at  23*5°  C,  and 
solidifies  first  at  16*5°  C. ;  mixed  with  50  per  cent,  of  rape-seed  oil, 
it  melts  already  at  20°  C,  and  solidifies  first  at  13*5°  C,  etc. 

For  testing  the  solability  of  the  fatty  acids  in  alcohol-acetic  acid, 
the  method  proposed  by  David  for  the  estimation  of  stearic  acid  is 
applied. 

The  principle  of  this  method  is  based  on  the  fact  that  when  acetic 
acid  is  added  by  drops  to  an  alcoholic  solution  of  oleic  acid,  a 
moment  occurs  when  the  oleic  acid  becomes  perfectly  separated, 
but  that  stearic  acid,  which  is  insoluble  in  a  mixture  of  alcohol 
and  acetic  acid,  also  remains  insoluble  when  the  mixture  contains 
oleic  acid.  In  order,  therefore,  to  apply  the  stated  method  for  the 
testing  of  olive  oil,  the  following  manipulations  are  to  be  performed: 
equal  parts  of  glacial  acetic  acid  and  water  are  mixed  together  in 
a  flask ;  furthermore,  into  a  small  tube,  divided  into  -^j^  c.c.  are 
brought  1  c.c.  pure  oleic  acid,  3  c.c.  of  alcohol  of  05  per  cent, 
and  2  c.c.  of  acetic  acid.  Hereby  nothing  should  be  separated ; 
but  if  an  additional  ^  c.c.  of  acetic  acid  is  added  a  turbidity 
begins  to  occur,  and  when  there  floats  upon  the  mixture  of  alcohol 
and  acetic  acid  1  c.c.  of  oleic  acid  (or  at  first  more),  the  liquid 
is  ready  for  application.  If  this  is  not  the  case,  the  proportions 
are  varied  until  the  object  is  attained,  that  by  the  addition  of 
yV  ^'^'  acetic  acid,  a  complete  separation  takes  place.  If  this  is 
attained,  alcohol  and  acetic  acid  are  then  mixed  in  the  proportions 
indicated  by  this  preliminary  experiment,  e,g.  300  of  alcohol  and  225 
of  acetic  acid.  To  tho  alcohol-acetic  acid  from  1  to  2  grams  of 
stearic  acid  are  then  added,  and  the  supernatant  clear  solution 
employed  for  the  experiment.  Of  the  oil  (acids)  to  be  tested,  1  c.c. 
is  first  placed  in  the  tube,  15  c.c.  of  alcohol-acetic  acid  added,  the 
mixture  actively  agitated,  and  the  whole  allowed  to  repose  at  a 
temperature  of  15°  C.  If  the  olive  oil  is  pure,  it  dissolves  to  a 
perfectly  clear  liquid,  and  the  solution  also  retains  this  character. 
Cotton-seed  oil  is  insoluble,  and  the  solution  ^obtained  by  gently 
warming  solidifies  at  15°  C.  to  a  white  jelly.  Sesame  oil  and 
ground-nut  oil  show  a  similar  behaviour.  Sunflower  oil  dissolves, 
but  separates,  at  15°  C,  a  granular  precipitate.  Bape-seed  oil  is 
perfectly  insoluble,  and  floats  as  an  oily  layer  upon  the  emrfaoe. 
Eicinus  oil,   on  the  contrary,  is  soluble  to  a  clear  liquid,  precisely 
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like  olive  oil,  and  can  therefore  not  be  detected  in  olive  oil  by 
this  method.  For  the  recogpiition  of  ricinns  oil,  beside  the  direct 
testing  of  the  oil  with  alcohol,  the  determination  of  the  melting 
point  of  the  acids  is  of  service.  Olive  oil  with  25  per  cent,  of 
cotton  seed-oil  separates  a  granular  deposit. 

Analysis  of  Beeswax.    O.  Hehner.     (Dlngl,  polyt,  Journ.y  cclL 

168.    From  Jaum.  Ohem,  8oc.)    The  anthor  dissolves  3  to  5  grams  of 

beeswax  in  about  50  c.c.  of  methyl  alcohol,  and  titrates  the  cerotie 

add  with  phenolphthalein  and    a    solution   of  alcoholic  potash, 

1  c.c.    corresponding  with  0*3-0'4j  c.c.  of  normal  sulphuric  acid. 

Having  added  potash  in  excess,   the  myricin  is   saponified  and 

calculated  from  the  quantity  of  potash  required  for  the  complete 

eaponification,  assuming  that  1  c.c.  normal  alkali  neutralizes  0*41 

gram  cerotio  acid  and  decomposes  0*676  gram  myricin.     The  author 

obtained  the  following  results : — 


Cerotio  Acid. 

Myricin. 

Total. 

tnva  Wax  nox 

Hertfordshire  .     .     . 
If           ... 

Surey 

Lmcolnshire    .     .     . 
BaddDgham    .     .    . 
Hertfordshire  .    .     . 
New  Forest      .     .     . 
Linoohishire     .     . 
BaekinghATn    .     . 
Eight  samples  from  n 
chants     .... 

Omi  Enrss  of  Wat  fbc 
Amerioa       .    .    .    c 

ler 

• 

)3f 

U-35 
U-86 
13-22 
13-56 
14-64 
15-02 
14-92 
15-49 
15-71 

1312-15-91 

15-16 
13*56 
13-04 
12-17 
13-72 
13-49 
14-30 
13-44 
13-92 
13-18 
18-06 
13-16 

88-55 
85-95 
86-02 
88-16 
87-10 
88-83 
89-87 
92-08 
89-02 

86-73-89-58 

88-09 
88-11 
88-28 
95-68 
9602 
85-12 
85-78 
89-00 
89-24 
87-47 
92-79 
88-62 

102-90 
100-81 
99-24 
101-72 
101-74 
103-85 
104-79 
107  -57 
104-73 

99-85-105-49 
103-25 

^''^iagaaear ..... 

101-67 

Maoiitios 

101-32 
107-85 

109-74 

Jamaica       .... 

98-61 

100-08 

Moiradore 

102-44 

Helbotme   .    •    .    •    < 

103-16 

100-65 

Bydnev         .... 

105-85 

/'"**j         .... 

101-78 

ti            .     .    •     .    < 

The  English  wax  contained  an  average  of  14*4  per  cent,  cerotio 
acid  and  88*09  per  cent,  myricin.  The  foreign  kinds  were  mostly 
coloured,  and  some  had  been  adulterated  with  fat.  The  organic 
adulterants  axe  either  acids,  palmitio  or  stearic  acid;   inert  or 
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saponifiable  substances,  stearin,  palmitin,  Japanese  wax,  spermaceti 
and  carnanba  wax ;  or  substances  wbich  are  not  acted  on  by  alco- 
bolic  potassium  hydrate,  paraffin.  1  part  of  stearic  acid  =  1*443  of 
cerotic  acid;  1  part  of  palmitic  acid  =  1*601  of  cerotic  acid,  whilst 
1*518  of  the  latter  is  equal  to  1  of  a  mixture  of  these  fatty  acids! 
1  part  of  a  mixture  of  palmitin  and  stearin  is  equal  to  2*391  of 
myricin.  Japan  wax  contained  6*21  per  cent,  palmitic  acid  and  94*12 
per  cent,  palmitin.  Spermaceti,  although  as  costly  as  beeswax,  is 
sometimes  used  as  a  substitute.  Camauba  wax  yielded  6*09  per  cent, 
cerotic  acid  and  92*18  per  cent,  myricin.  It  is  added  to  beeswax 
when  the  latter  has  been  treated  with  fat.  When  paraffin  is  em- 
ployed, the  percentage  of  acid  and  saponifiable  matter  is  reduced  in 
proportion  to  the  quantity  of  paraffin  present,  and  can  be  calculated 
by  difference  unless  other  adulterants  have  been  used,  in  which  case 
it  is  necessary  to  determine  the  paraffin.  If  A  is  the  percentage 
of  free  acid  calculated  as  cerotic  acid,  and  B  the  unsaponifiable 
substances  calculated  as  myricin,  we  obtain  the  following  equation, 
assuming  x  to  represent  the  unknown  quantity  of  cerotic  acid, 
y  that  of  the  fatty  acids,  z  of  myricin,  and  w  of  the  remaining 
substances :— «  =  25*649  -  (0*1689  A  +  01073  B).  x  + 1*518  y  =  A ; 
j:  =  6*117  aj,  and  2  +  2-391  ty  =  B.  On  multiplying  the  quantity  of 
cerotic  acid  by  6*117,  we  obtain  the  amount  of  myricin  which,  when 
added  to  the  former,  gives' the  percentage  of  wax.  A  mixture  of 
79*98 per  cent,  wax  and  2002  fat  gave  11*30  per  cent,  cerotic  acid, 
6912  myricin,  0*46  fatty  acids,  and  1907  fat, corresponding  with 
80*42  per  cent,  wax  and  19*53  per  cent.  fat. 

The  sp.  gr.  of  beeswax  varies  from  0*9625  to  0*9575.  Paraffin 
and  fat  are  lighter  than  beeswax,  whilst  the  fatty  acids  and  resin 
increase  the  sp.  gr.  of  beeswax. 

Detection  of  Besin  as  an  Adulterant  in  Beeswax.  E .  Schmidt. 
(Seifensieder  Zeitung^  xvii.  197.)  Ten  grams  of  the  wax  to  be 
examined  are  to  be  put  in  a  flask  or  porcelain  dish,  40  to  50 
grams  of  crude  nitric  acid  (sp.  gc,  1*32)  are  added  thereto,  and 
the  mixture  is  boiled  for  one  or  two  minutes ;  an  equal  volume  of 
cold  water  is  then  added,  and  lastly  ammonia,  with  shaking  or 
stirring,  until  the  fluid  is  strongly  alkaline  and  smells  of  ammonia. 
It  is  now  poured  ofl*  from  the  precipitated  wax  into  a  cylindrical 
vessel.  In  the  case  of  pure  wax  the  liquid  only  possesses  a  yellow 
colour,  but  wax  which  contains  resin  yields  a  more  or  less  reddish* 
brown  product,  the  colour  being  derived  from  nitro- compounds 
formed.  From  the  intensity  of  the  coloration  it  is  possible  to  de- 
termiue  the  amount  of  resin  present. 
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The  Preparation  of  Lard  for  use  in  Pharmacy.    Professor 
Redwood.     {Pharm.  Joum.,  3rd  series,  xiy.  364.)     The  firsfc  con- 
dition to  snccess'in  obtaining  a  good  preparation  is  tho  selection  of 
fresh  and  perfectly  sweet  natural  fat,  which  is  hung  up  and  freely 
exposed  to  air  and  light.     It  thus  becomes  dried  and  freed  from  an 
odour  which  is  present  in  the  freshly  slaughtered  carcase.    It  is 
then  carefully  examined  and  adhering  portions  of  flesh  or  membrane 
as  far  as  possible  removed;  after  which  it  is  cut  up  and  passed 
through  a  machine  in  which  it  is  mashed  so  as  completely  to  break 
up  the  membranous  vesicles  in  which  the  fat  is  enclosed.     The 
magma  thus  produced  is  put  into  a  deep  jacketed  pan,  heated  by 
warm  water,  and  the  fat  is  melted  at  a  temperature  not  exceeding 
130°  P. 

If  the  flare  has  been  very  efiectually  mashed,  the  fat  may  be 
eaaly  melted  away  from  the  membranous  matter  at  120°  P.,  or 
even  below  that,  and  no  further  continuance  of  the  heat  is  required 
beyond  what  is  necessary  for  eflecting  a  separation  of  the  melted 
fat  from  the  membranous  or  other  suspended  matter.  Complete 
separation  of  all  suspended  matter  is  obviously  important,  and 
therefore  filtration  seems  desirable,  where  practicable;  which, 
liowever,  it  is  not  on  the  large  scale. 

Improved  Method  of  Exhausting  Drugs.  A.  B.  Taylor.  {Fliarm, 
Joum.,  3rd  series,  xiv.  488.)  The  process  consists  in  using  a  portion 
of  the  finished  preparation  (from  a  previous  operation)  to  macerate 
ud  partially  exhaust  the  drug  before  using  the  new  portion  of 
menstruum ;  and  as  there  is  no  limit  to  the  quantity  of  finished  pre- 
paration that  can  be  used  where  necessary,  it  ia  possible  to  exhaust 
^mpletely  the  drug  operated  on. 

For  example,  let  it  be  required  to  make  two  pints  of  tincture 
«f  arnica  flowers : — 

Arnica  Flowers,  in  No.  20  powder     •        •    6  oz.  av. 
Tincture  of  Arnica  Flowers       .        .        •    2  pints. 
Dilated  Alcohol,  suff.  quant,  to  make        •    4  „ 

Moisten  the  powder  with  a  pint  of  the  tincture  of  arnica  flowers, 
and  macerate  for  twenty.four  hours;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  upon  it,  first  the  re- 
mainder of  the  tincture  of  arnica  flowers,  and  afterwards  diluted 
alcohol,  until  four  pints  of  tincture  are  obtained. 

The  author  has  used  this  process  with  advantage  in  making  the 
fluid  extract  and  the  tinctures  of  cinchona. 
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Aqueous  Extract  of  Cincliona  Bark.  T.  Eedwood.  {Pharm. 
Joum.,  3rd  series,  xiv.  797.)  In  view  of  the  numerous  discussions 
and  criticisms  of  the  official  process  for  the  preparation  of  cinchona 
extract,  the  author  has  re-investigated  this  subject,  and  devised  the 
following  improved  formulae  : — 

Extract  of  Red  Cincliona, 

Bed  Cinchona  Bark,  in  No.  50  powder      .    1  ponnd. 

DistiUed  Water 4  pints. 

Hydrochloric  Acid    .        .        .        .     ^  fluid  ounce. 

Mix  and  macerate  at  a  temperature  of  180°  F.  for  four  hours, 
stirring  frequently,  and  replacing  the  water  that  evaporates.  Alloir 
the  mixture  to  cool ;  then  transfer  it  to  a  percolator,  and  when  the 
liquid  ceases  to  pass,  carefully  introduce  distilled  water  over  the 
surface  of  the  solid  matter  in  the  percolator,  and  continue  to  perco- 
late slowly  until  ten  pints  of  liquid  have  passed,  or  it  is  found  thai 
what  is  passing  has  ceased  to  give  a  precipitate  on  the  addition  to 
it  of  an  excess  of  liquor  sodce. 

Evaporate  the  percolated  liquid,  at  the  heat  of  a  water-bath, 
until  it  is  reduced  to  one  pint.  Let  it  cool,  then  add  three  pints  of 
distilled  water ;  stir  them  together  while  a  precipitate  is  forming ; 
separate  the  precipitate  by  filtration ;  well  wash  the  filter  and  its 
contents  with  distilled  water ;  evaporate  the  whole  of  the  filtered 
liquid  at  a  temperature  not  exceeding  180°  F.,  until  it  has  acquired 
a  syrupy  consistence,  and  dry  this  either  in  thin  laminas  on  the 
surface  of  glass,  or  in  thicker  masses  by  exposing  it  in  shallow 
dishes  in  a  drying  closet. 

Dissolve  twenty  grains  of  this  extract  in  a  fluid  ounce  of  distilled 
water,  and  add  three  fluid  drachms  of  liquor  sodce.  Mix  thoroughly, 
and  let  it  stand  for  twelve  hours,  that  the  precipitate  may  subside. 
Collect  the  precipitate  on  a  filter,  wash  it  first  with  distilled  water 
rendered  alkaline  with  liquor  sodce^  and,  finally,  with  water  alone ; 
and  when  it  has  drained,*  transfer  it  to  a  dish,  and  dry  it  at  212°  F. 
Its  weight  multiplie4  by  five  will  represent  the  percentage  of  total 
alkaloids  in  the  extract. 

Liquid  Extract  of  Red  Cincliona, 

Extract  of  Bed  Cinchona  as  much  as 

contains  of  total  alkaloids  .  .  437*5  grains. 
Distilled  Water  ....  a  sufficiency. 
Bectified  Spirit         .        .        .        .5  fluid  ounces. 

Dissolve  the  extract  with  the  aid  of  a  gentle  heat  in  twelTe 
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onnoes  of  the  water ;  when  cold  add  the  spirit,  make  up  the  volame 
to  twenty  fluid  ounces  by  farther  addition  of  water,  and  filter. 

The  principal  object  in  this  process  has  been  the  prod  action  of  a 
liquid  extract  of  known  and  uniform  alkaloidal  strength,  which, 
while  it  possesses  the  aromatic  flavour  and  astringency  of  the  bark, 
is  free  from  much  inert  matter,  and  from  the  peculiar  extractive 
(chiefly  quinovin)  which  in  the  official  liquid  extract  forms  a  dense, 
unsightly,  and  disagreeable  precipitate  when  diluted  with  water. 

Fluid  Extract  of  Senega.  H.  J.  Rose.  (Canadian  PJiarm, 
Jottrn.,  August,  1883.)  The  tendency  of  this  extract  to  gelatinize 
and  form  a  copious  precipitate  has  provoked  considerable  investiga- 
tion, and  the  remedies  advocated  have,  in  the  author's  experience, 
but  slightly  modified  the  evil.  The  alkaline  treatment,  recommended 
by  Br.  Squibb  and  others,  while  mitigating  the  first-named  evil, 
does  not  seem  to  prevei^t  the  formation  of  a  precipitate,  the  deposit 
proceeding  slowly  for  a  considerable  time,  sometimes  for  months. 

The  process  recommended  by  C.  W.  Holmes,  of  Elmira,  that  of 
exhanstiog  a  pound  of  the  root  with  dilute  alcohol,  evaporating  to 
11  onnces,  filtering  and  washing  the  residue,  must  surely  leave  a 
large  portion  of  the  polygalin  on  the  filter.  The  other  process, 
that  of  Professor  P.  W.  Bedford,  is  much  better ;  viz.,  heating  the 
hydro-alcoholic  solution  quickly  to  boiling,  and  then  filtering.  The 
only  objection  is  the  application  of  heat,  which  he  states  could 
hardly  be  accepted  in  a  fluid  extract,  and  gives  in  preference  the 
Hoited  States  process,  in  which  ammonia  is  nsed,  furnishing  a 
prodnct  which  is  said  to  be  unexceptionable  in  every  respect.  The 
author's  experience  is  that  this  preparation  does  throw  down  a 
precipitate  continuously. 

The  author  has  found  that  the  addition  of  a  small  quantity  of 
oeatral  spirit  of  nitrous  ether  to  the  menstruum  has  in  his  hands 
proved  a  very  effectual  remedy  for  both  the  troubles  complained  of, 
^Aming  a  stable  product  without  the  use  of  glycerine  or  alkalies, 
<*  the  application  of  heat.     The  menstruum  used  was : — 

Alcohol 7  parts. 

Spirit  of  Nitrons  Ether  .        .        .        .        2    ,, 
Water 7    „ 

and  the  process  that  of  the  XJ.  S.  P.     The  product  has  kept  some 

ten  months  without  deposit. 

The  idea  was  suggested  by  some  experiments  made  on  the  deposit 
formed  in  the  fluid  extract.     Various  solvents  were  tried,  among 
others  spirits  of  nitre,  which  appeared  to  be  quite  efiectiye.     Its 
preservative  action  is  still  more  marked. 


258 


YEAB-BOOK  OF  PHABICACY. 


Examination  of  Liquorice  Extract.  L.  J.  Schroeder.  (^Amer. 
Joum,  Pharm,,  1884,  311.)  The  author  procnred  eight  samples  of 
liquorice,  comprising  the  most  prominent  brands  of  foreign  mana- 
facture,  as  well  as  several  of  American  make.  The  examination  was 
confined  to  the  determination  of  matter  insoluble  in  cold  water,  of 
gl  jcyrrhizin  soluble  in  water,  and  of  gl  jcyrrhizin  soluble  in  ammonia. 
500  grains  of  extract  of  liquorice  were  macerated  in  12  fluid  ounces 
of  cold  water  for  twenty-four  hours,  the  mixture  was  transferred  to  a 
filter,  and  the  insoluble  matter  well  washed  until  the  filtrate  passed 
colourless,  dried  and  weighed.  The  residue  of  No.  1  was  lightest 
in  colour  and  very  smooth ;  5  and  6  were  somewhat  darker,  and  the 
others  were  much  darker  and  gritty.  The  filtrates  likewise  varied 
much  in  colour  and  taste,  those  from  1,  5,  and  6  being  dark-coloured 
and  of  a  fine  flavour,  and  the  remainder  lighter  coloured  and  less 
pleasant ;  that  from  8  had  a  peculiar  acrid  iaste.  These  filtrates 
were  precipitated  with  diluted  sulphuric  acid,  the  preoipitates 
collected  upon  a  filter,  washed  with  acidulated  water,  redissolved 
in  ammonia,  and  reprecipitated  by  sulphuric  acid,  this  operation 
being  repeated  several  times;  the  precipitate  was  finally  washed 
and  dried. 

The  portion  insoluble  in  cold  water  was  treated  with  dilute 
ammonia,  the  filtrate  precipitated  by  diluted  acid,  and  the  precipitate 
purified  by  redissolving  and  reprecipitating  several  times,  taking 
care  to  frequently  filter  to  take  out  impurities.  The  results  are 
tabulated  as  follows,  500  grains  being  used  in  each  case : — 


Besidae. 

Glycyrrhizin. 

Brand. 

Weight. 

Per  cent. 

Solable. 

InBolnble. 

Total. 

Grains. 

Grains. 

1.  M.  Ss  B. 

180 

36 

38 

5 

43 

2.  Y.  &  S. 

174 

34-8 

30 

10 

40 

3.  Dean 

239 

47-8 

8 

5 

13 

4.  Boyal 

274 

64-8 

6 

3 

9 

5.  GorigUano 

160 

30 

15 

15 

30 

6.  Guzzolini 

132 

26-4 

10 

7 

17 

7.  P.  &  S. 

125 

25 

10 

11 

21 

8.  S.  C. 

130 

20 

~^ 

13 

13 

Rapid  Determination  of  the  Value  of  Extract  of  Malt.  J.  F.  C?- 
Jungk.  (Amer,  Joum.  Fharm,,  1883.)  A  lengthy  memoir,  froi*^ 
which  we  extract  the  following  : — 

In  addition  to  being  readily  soluble  in  water,  leaving  a  pleasarm"*^ 
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taste  and  remaining  nnfermented  for  a  long  time,  a  good  extract  of 
malt  sbonld  possess  tbe  following  properties  : — 

1.  The  extract  should  be  light  in  colour;  dark  coloured  pre- 
parations are  partly  burned,  therefore  contain  neither  active 
diastase  nor  soluble  albumen,  and  differ  from  ordinary  molasses  only 
in  containing  dextrin. 

2.  The  free  acid  should  not  be  present  over  a  certain  proportion. 

3.  The  proportion  of  water  and  solid  matters  should  be  within 
certain  limits. 

4.  The  principal  determination  is  that  of  the  diastatic  strength. 
A  good  extract  should  contain  all  soluble  substances  of  the  malt^ 
of  which  diastase  is  the  principal  one.  If  the  extract  contains  no 
diastase,  it  differs  little  from  honey  or  any  other  saccharine  prepa- 
ration. The  action  of  diastase  on  amylaceous  substances  is  wanted 
if  the  extract  is  to  possess  any  value  for  a  sick  stomach  at  all. 

5.  Nitrogenized  constitutents  (albuminates)  should  be    present 
in  an  easily  digestible  form. 

Eriimation   of   Solid    Matters    and   Water, — Twenty  grams   of 

extract  are  dissolved  in  enough  distilled  water  to  make  tbe  solution 

weigh  200  grams.     With  this  solution  the  author  determines  the 

percentage  of  extract  by  means  of  a  Czeczetka*s  maltometer,  which 

shows  the  percentage  of  extract  dried  at  110°  C.     Those  not  in 

poeeession  of  one,  or  of  a  similar  instrument,  should  estimate  the 

specific  gravity  of  the  liquid  at  17*5  C,  and  compare  tbe  same 

with  a  table  by  Griesmayer,  published  in  Fresenius  Analytische 

Z^hrift,  1880,  p.   104,  in  order  to  determine  the   amount   o£ 

extract.    Another  method  is  the  following  : — 

Specific  grariij.  Extract  dried  at  lOO"*  C. 

1-1032 50  per  cent. 

11063 61    „ 

1-1076    .    .    .    .    .    .62 

1-1096 63    „ 

1-1117 64    „ 

11138 65    „ 

11169 56    ,. 

M180  ......  67    „ 

1-1202 68 

1-1235 59 

11258 60 

11281 61 

11305 62 

1-1329 63 

1-1853 64 

1-1377 65 
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Specific  gravity.  Extract  dried  at  100*  C. 

1'1401 66  per  cent. 

1-1425 67  „ 

1-1449 68  „ 

1-1473 69  „ 

1-1497 70  „ 

1-1621 71  „ 

11545 72  „ 

1-1569 73  „ 

1-1594 74  „ 

11618 76  „ 

1-1668 77  „ 

1-1691 78  „ 

11718 79  „ 

1-1741 80  „ 

11767 81  „ 

1-1792 82  „ 

1-1818 83  „ 

1-1844 84  „ 

1-1870 86  „ 

1-1897 86  „ 

1-1925 87  „ 

1-1962 88  „ 

11979 89  „ 

1-2007 90  „ 

A  certain  weight  of  extract  is  dissolved  in  an  equal  weight  of 
water,  the  specific  gravity  of  this  solution  at  17'6°  C.  is  determined, 
and  from  the  table  given  the  percentage  of  extract  is  ascertained. 
On  substracting  the  extract  from  100,  the  percentage  of  water  is 
found. 

A  good  extract  containing  both  diastase  and  albumen  seldom 
contains  more  than  25  per  cent,  of  water.  Should  the  percentage 
of  extract  fall  to  50  or,  as  with  many  so-called  beers,  to  5  or  6  per 
cent.,  diastase  cannot  be  present,  as  it  would  not  keep  in  snoh 
diluted  liquids.  To  such  preparations  salicylic  acid  is  usually 
added  to  prevent  for  some  time  the  decomposition  of  the  dextrin. 
On  agitating  such  a  preparation  with  strong  ether,  the  salicylic  acid 
is  easily  separated.  Evaporate  the  ethereal  solution,  dissolve  the 
residue  in  water,  and  test  this  solution  with  diluted  ferric  chloride, 
when  the  salicylic  acid  is  easily  recognised  by  the  violet  colour 
produced.  If  we  reflect  that  the  addition  of  one-fourth  to  one- 
half  per  cent,  of  saUcylic  acid  to  solutions  of  starch  renders  even 
preparations  very  rich  in  diastase  inactive,  it  becomes  obvious  that 
the  addition  of  this  acid  to  an  extract  of  malt  is  incorrect. 

Determination  of  Free  Acid, — The  free  acid  of  freshly  prepared 
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extract  of  malt  is  almost  exclnsively  lactic  acid ;  but  with  the  age 
of  the  preparation  other  acids  are  formed,  and  for  this  reason  the 
aathor  estimates  the  amount  of  caustic  soda  used,  and  notes  this  as 
percentage.    In  a  solution  of  pure  caustic  soda,  5  grams  to  1000  c.c. 
water,  each  c.c.  represents  0*005  sodium  hydrate.     Ten  grams  of 
extract  are  dissolved  in  100  grams  of  water  and  neutralized  with 
the  soda  solution.     Eor  this  purpose  a  burette  graduated  into  one- 
tenth  c.c.  is  used,  and  the  point  of  neutralization  determined  by 
means  of  very  sensitive  litmus  paper.     With  a  little  practice  the 
estimation  of  the  acid  does  not  present  any  difficulty.    Good  extract 
of  malt  tested  by  this  method  will  seldom  require  more  than  6  to 
7  c.c.  soda  solution. 

Estimation  of  Diastasic  Strength, — Twelve  clear  and  uniform 
two-oxmce  vials,  each  filled  with  2  ounces  of  distilled  water  and  2 
drops  of  iodine  solution,  prepared  from  2  grams  of  iodine,  4  grams 
of  iodide  of  potassium,  and  250  grams  of  water;  a  good  thermometer 
and  starch  mucilage  are  needed  for  this  purpose. 

Ten  grams  of  starch  are  stirred  with  30  grams  of  water,  and 
poured  into  125  or  150  grams  of  boiling  water.  The  mixture  is 
stirred  and  boiled  for  some  time.  The  thermometer  is  then  intro- 
duced, and  the  mucilage  is  allowed  to  cool  to  and  kept  at  a  tem- 
pepatnre  of  100°  F.  by  means  of  a  water-bath. 

Ten  grams  extract  of  malt  dissolved  in  10  c.c.  of  water  are  then 
stirred  into  the  mucilage,  the  time  being  accurately  noted.  After 
ooe  minute  a  good  extract  will  have  converted  the  thick  mucilage 
^io  a  thin  liquid.  As  soon  as  this  change  has  taken  place,  it  is 
i^ecessary  to  examine  the  progress  of  the  conversion  of  starch  into 
sohble  starch,  dextrin,  and  sugar  at  the  end  of  every  minute,  by 
the  following  method  : — 

After  the  expiration  of  the  first  minute  transfer  two  drops,  by 

iDeans  of  a  glass  rod,  into  one  of  the  two-ounce  bottles.     The  bottle 

is  shaken  and  placed  near  a  window.     At  the  end  of  every  minute 

ivpeat  this  manipulation  with  a  new  bottle,  until  the  coloration  is 

no  longer  produced.     The  time  necessary  for  effecting  this  change 

gives  the  indication  as  to  the  amount  of  diastase  present.     Un- 

deoomposed  starch  mucilage  gives  a  greenish  blue  colour,  and  after 

standing  some  time  a  blue  precipitate.     Soluble  starch,  the  first 

product  of  the  change,  yields  with  iodine  a  dark  blue   solution 

without  a  precipitate.     If  the  amount  of  soluble  starch  equals  that 

of  dextrin  and  sugar,  the  colour  of  the  solution  will  be  purple.     As 

the  soluble  starch  disappears,  the  solution  will  be  of  a  decided  red 

oolonr  if  dextrin  predominates,  or  faintly  red  if  the  sugar  be  in 
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excess ;  and  when  starch  and  most  of  the  dextrin  have  been  con- 
verted into  sugar,  the  liquid  will  be  nearly  or  entirely  colourless. 
This  experiment  is  very  interesting  and  is  simple  to  perform. 

A  good  extract  of  malt  should  convert  its  own  weight  of  starch 
i¥ithin  ten  minutes  at  100°  F. ;  at  62°  F.  forty  minutes  will  be 
necessary  for  the  conversion,  and  at  150°  F.  only  three  minutes, 
^n  extract  of  malt  of  the  above  strength  will  convert  five  times  its 
weight  of  starch  at  100°  F.  in  forty  minutes,  and  eight  times  that 
amount  in  ninety  minutes. 

Influence  of  Acids  and  Alcohol  on  Diastase  and  the  Conversion  of 
Starch, — The  author  gives  a  lengthy  account  of  his  experiments  in 
this  direction,  illustrated  by  a  tabular  statement  of  the  results,  in 
•comparison  with  the  action  of  saliva.  It  is  shown  in  these^'that  the 
-diastasic  action  of  extract  of  malt  and  of  saliva  is  but  little  affected 
>})y  the  presence  of  alcohol  in  the  starch  solution,  but  is  influenced 
hj  the  acid. 

Determination  of  the  Nitrogenized  Bodies. 

Albuminates. — For  this  estimation  the  author  uses  a  solution  of 
picric  acid  in  water,  saturated  in  the  cold ;  also  a  glass  tube  such 
-as  is  used  for  the  estimation  of  nitrogen  in  elementary  analysis, 
divided  into  one  hundred  equal  parts,  the  lower  five  divisions  beings 
further  divided  into  fifths;  but  any  tall,  narrow  glass  cylinder, 
which  is  divided  accurately   into   equal  parts,   will  answer  th^ 
(purpose.     The  cylinder  is  filled  with  80  parts  of  the  solution  o£ 
f)icric  acid,  and  20  parts  of  extract  of  malt,   and   well  agitated, 
cintil  the  extract  is  dissolved  with  the  exception  of  the  albnmen, 
then  placed  in  a  vertical  position  for  twenty-four  hours,  and  tho 
•quantity  of  precipitate  read  off.     Each  division  represents  1  per 
<5ent.  by  weight  of  albumen  (nitrogenous  matter)  dried  at  100°  C. 

The  correctness  of  this  estimation  is  reliable  within  ^  per  oent.* 
and  has  been  verified  by  a  series  of  elementary  analyses,  undertakezi 
by  the  author  with  the  view  of  convincing  himself  of  the  exactness 
of  this  method,  which  may  be  approximately  proved  by  coagnlatixi^ 
the  albumen  by  boiling.     This  last  method  is  never  exact,  since 
malt  contains  some  nitrogenous  matter  which  is  not  coagulated  by  heai 

The  average  amount  of  nitrogenous  matter  contained  in  eztmefc 
of  malt  of  the  consistency  of  honey,  is  3  to  3'25  per  cent.  A  weli- 
prepared  extract  of  malt  produces,  with  cold  water,  a  hia&J 
turbid  solution,  which  becomes  much  clearer  if  carefully  heated  to 
150°  F. 

The  above  described  determinations  with  extract  of  malt  fumiflh 
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the  proof  as  to  whether  the  preparation  is  of  good  quality  or  is 
worthless. 

Weigh  from  2  to  5  grams  of  extract  of  malt ;  mix  with  20  grams 
of  dry  sand  which  has  been  previoasly  washed  with  hydrochloric 
acid  and  water,  and  dry  this  mixture  in  an  air-bath  at  100^  C. 
until  it  ceases  to  lose  weight.  The  loss  of  ^weight  represents  the 
amount  of  water. 

Transfer  the  mixture  into  a  small  glass  percolator  (glass  syringe) 
supported  by  a  wire  stand  of  such  a  size  that  the  entire  apparatus 
may  be  weighed  on  an  analytical  balance.  Dry  thoroughly  in  an 
air-bath  and  weigh.  Now  percolate  with  strong  ether,  evaporate 
the  percolate,  and  dry  the  residue ;  its  weight  indicates  the  resin  of 
hps.  The  apparatus  is  also  dried  in  the  air-bath  and  weighed ; 
the  loss  in  weight  shows  likewise  the  resin  of  hops. 

Then  percolate  with  a  mixture  of  two  volumes  of  absolute  alcohol 
and  three  volumes  of  concentrated  ether  until  a  drop  of  the  percolate 
heated  on  a  platinum  foil  will  not  char.  The  loss  of  weight  after 
drying  in  air-bath  represents  glycerin,  A  mixture  of  chloroform 
and  alcohol  cannot  be  used  as  a  solvent  for  glycerin,  as  the  malt 
sugar  is  somewhat  soluble  therein. 

Exhaust  the  residue  completely  with  stronger  alcohol ;  dry,  and 
weigh.     The  loss  of  weight  gives  the  amount  of  sugar. 

The  balance,  after  subtracting  the  weight  of  sand,  is  dextrin  and 
o&wmen.  The  dextrin  may  also  be  extracted  with  hot  water,  and 
determined  from  the  loss  of  weight. 

After  igniting  the  sand,  its  weight  must  be  the  same  as  in  the 
beginning.  The  difference  in  weight  before  and  after  ignition 
indicates  the  weight  of  albumen. 

Ezamination  of  ftuinine  Fills.  J.  F.  C.  Jungk.  (Amer,  Joum, 
^harm,  1883,  434)  The  author  describes  several  methods  for  the 
tttimation  of  quinine  in  these  pills,  and  gives  preference  to  the 
following,  as  yielding  the  most  satisfactory  results : — 

The  pills  are  rubbed  into  a  smooth  paste  with  a  little  water, 

2  drops  of  diluted  sulphuric  acid  being  added  for  each  grain  of 

quinine  sulphate.     A  quantity  of  recently  slaked  lime  equal  to 

three  times  the  weight  of  the  pills  is  well  mixed  with  the  paste ; 

then  the  same  weight  of  well-washed  and  dried  fine  sand  is  added ; 

the  whole  is  thoroughly  triturated  and  dried  at  a  moderate  heat, 

when  it  can  be  easily  powdered  and  readily  removed  from  the 

mortar  without  loss.     The  fine  powder ^thus  obtained  is  placed  in  a 

small  glass  percolator,  which  is  fixed  to  an  accurately  tared  flask 

by  means  of  a  twice  perforated  cork.     The  percolator  is  connected 
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with  a  back-flow  cooler,  or  reversed  condenser,  sach  as  is  nsed  in 
plant  analysis,  and  which  has  often  been  described.  For  every  20 
grains  of  salphate  of  quinine,  2  or  3  fluid  ounces  of  chloroform  are 
now  poured  on  the  powder  or  into  the  flask.  The  apparatus  is  then 
put  together,  and  the  flask  heated  by  means  of  a  sand-bath  to  70- 
80°  C. 

If  the  distillation  and  condensation  of  the  chloroform  proceeds 
regularly,  the  whole  quantity  of  the  quinine  will  be  extracted  in 
about  one  hour.  The  apparatus  is  allowed  to  cool,  a  small  quantity 
of  chloroform  is  poured  into  the  percolator,  and  a  drop  coming 
through  evaporated  on  a  watch  glass.  If  a  residue  remains,  it  is 
dissolved  in  a  little  chloroform,  and  put  back  on  the  powder,  and 
^  to  1  fluid  ounce  of  chloroform  more  added*.  If  no  residue  remains 
on  the  watch  glass,  and  the  drop  causes  no  opacity  with  diluted 
acid  and  a  solution  of  iodide  of  mercury  and  potassium,  the  heating 
is  continued  for  ten  or  fifteen  minutes  longer,  so  as  to  be  certain 
that  all  the  quinine  has  been  extracted.  Now  allow  the  apparatus 
to  cool,  evaporate  the  chloroform  in  the  tared  flask,  and  dry  the 
residue  by  means  of  an  air-bath  and  a  moderate  heat,  until  the 
weight  remains  constant.  The  residue  will  represent  the  amount 
of  quinine,  if  it  answers  to  the  test  of  pure  quinine.  If  the  pills 
represented  20  grains  of  quinine  sulphate,  the  residue  should  weigh 
14-86238  grains,  or  0*961  gram. 

Eeport  on  the  Strength  of  Commercial  Specimens  of  *'  Spiritus 
iEetheris  Nitrosi."  W.  H.  Symons.  (Pharm.  Joxmi.y  3rd  series, 
xiv.  281.)  For  determining  the  amount  which  separated  when 
the  spirit  was  "  agitated  with  twice  its  volume  of  saturated  solution 
of  chloride  of  calcium,"  a  75  c.c.  pipette  was  closed  at  its  point  by 
fusion,  and  the  adjoining  tube  graduated ;  the  tube  at  the  other  end 
of  the  bulb  was  cut  off,  at  about  2  cm.  beyond  the  75  c.c.  mark, 
and  fitted  with  a  cork.  Fifty  cubic  centimetres  of  saturated  solu- 
tion of  chloride  of  calcium  were  then  introduced,  and  the  pipette 
surrounded  by  ice  and  water.  In  a  few  minutes  the  spirit  to  be 
tested  was  carefully  poured  in,  so  as  not  to  disturb  the  solution. 
The  cork  being  replaced,  the  pipette  was  well  shaken,  and  after- 
wards allowed  to  remain  in  the  cold  water  (with  the  graduated 
tube  uppermost)  for  one  hour.  The  amount  of  ethereal  liquid 
which  rose,  multiplied  by  four,  gave  the  required  percentage. 

In  estimating  the  total  nitrites,  the  process  described  by  Professor 
J.  F.  Eykman  (Pharm,  Joum,,  3rd  series,  xiii.  63)  was  used.      Tha 

formula  for  calculation  of  results  being  - —  .  -— —  .  0'1207= 

Sxa     273 -h^ 
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percentage  of  ethyl  nitrite.  V  represents  c.c.  of  NO,  H  the  baro- 
metric pressure,  e  the  tension  of  aqueous  vapour,  S  the  sp.  gr.  of 
the  spirit,  a  the  number  of  c.c.  used  for  assay,  and  t  the  tempera- 

ture.     The  constant  0'12071=l zr^;^ — r-^- ^r ). 

\         760  X  lOOU  X  2        / 

The  quantities  of  nitric  oxide,  and  therefore  of  ethyl  nitrite,  in 
the  table  are  in  each  case  the  mean  of  two  or  more  experiments. 
The  samples  were,  with  the  following  five  exceptions,  obtained 
direct  from  London  wholesale  druggists.  Nos.  2  and  14  the  author 
distilled  himself  according  to  the  directions  of  the  British  and 
London  Pharmacopcsias  respectively.  From  the  house  that  supplied 
the  author  with  No.  1,  as  a  sample,  Nos.  9  and  10  were  indirectly 
obtained  ;  the  latter  having  been  purchased  previously,  the  former 
afterwards.  No.  21  was  a  10  per  cent,  (by  volume)  solution  in 
spirit  (sp.  gr.  0*834)  of  the  ethereal  liquid  which  rises  on  applying 
the  B.  P.  test.  The  result  indicates  that  this  substance  contains 
about  35  per.  cent,  of  ethyl  nitrite.  Its  variability  is,  however, 
shown  by  Nos.  4  and  5 ;  No.  5,  probably  containing  more  paralde- 
hyde, threw  up  a  trace,  whereas  No.  4,  richer  in  ethyl  nitrite,  did 
not.  No.  4  was  purchased  in  May ;  it  did  not  then  separate  any- 
thing with  solution  of  chloride  of  calcium ;  it  was  kept  in  a  capped 
ether  bottle  till  October,  when  it  was  found  to  contain  no  mora 
free  acid  than  the  other  specimens,  which  were  new. 

From  the  above  it  will  be  seen  that  this  preparation  is  far  from, 
what  it  should  be.  The  author  is  led  to  suppose  that  the  manu- 
facturers have  not  taken  proper  care  in  condensing  the  distillates 
by  means  of  ice.  It  should  be  remembered  that  ethyl  nitrite  boil0 
under  17°  C,  at  normal  pressure,  and  is  therefore  easily  lost. 

Where  it  is  not  possible  or  convenient  to  carry  out  Eykman'0 
process,  the  PharmacopoBia  sulphate  of  iron  test  (with  weighed 
quantities)  is  quite  capable  of  showing  which  is  the  better  of  two 
preparations.  It  may  be  applied  as  follows:  1  part  of  ferrous 
sulphate  is  dissolved  in  5  parts  of  dilute  sulphuric  acid  (B.P.),  and 
to  separate  portions  of  10  parts  of  this  solution  1  part  of  the  spirii* 
to  be  tested  is  added.  The  dark  coloured  mixtures  may  be  then 
placed  in  glass  vessels  of  equal  diameter,  and  diluted  with  watei^ 
until  their  tints  viewed  horizontally  are  similar.  The  amount  o^ 
dilation  shows  the  comparative  strength.  Attempts  were  made  i^ 
obtain  absolute  quantitative  results,  using  a  standard  solution  ot 
nitrite  of  potassium  for  comparison,  and  the  usual  process  fo^ 
colorimetric  tests,  but  the  results  obtained  were  invariably  too  lov^  ' 
probably  because  the  nitrite  of  potassium  solution  responds  mo^^ 
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ihoroTigbly  to  this  test,  at  the  ordinary  temperature,  than  does 
nitrite  of  ethyl. 

Spiritus  JEtheris  Nitrosi :  Composition  in  Relation  to  Deteriora- 
tion. P.  MacEwan.  {Pharni.  Journ.,  Srd  series,  xiv.  817.)  The 
decomposition  occurring  in  spiritus  astheris  nitrosi  is  attended  by  at 
least  three  marked  changes  which  can  be  physically  and  chemically 
determined : — 

1.  Increase  of  specific  gravity. 

2.  Diminution  of  the  volume   of  ethereal  liquid  separated   by 
tttorated  chloride  of  calcium  solution. 

8.  Development  of  acidity. 

Increase  of  Specific  Gravity. — In  the  following  table,  I.  to  V.  are 
samples  of  B.  P.  spirit  made  by  the  author,  or  procured  as  such ; 
TI.  is  spirit  answering  the  B.  P.  tests  raised  to  '850  with  water ; 
and  YII.  is  the  '850  of  the  London  Pharmacopoeia. 


Made. 

When  Examined. 

Sp.  Or.  at  50^  F. 

L 

Not  known 

May,  1883 .... 

•848 

I. 

Not  known     .... 

March,  1884   . 

•853 

IL 

Not  known     .... 

May,  1883  .     .    . 

•852 

n. 

Not  known     .... 

March,  1884.  . 

•8576 

ni. 

Nov.,  1883      .... 

March,  1884  . 

•852 

IV. 

Beceived  Nov.,  1883    . 

March,  1884   .    . 

•8516 

V. 

Feb.  14, 1884      .     .    . 

Feb.  14, 1884 . 

•846 

V. 

1*           *)        *     * 

Feb.  21,  1884 . 

•850 

V. 

ff           tf        *     * 

March  7,  1884 

•8516 

VI. 

Feb.  15,  1884      .     . 

March  7,  1884     . 

•8536 

VIL 

Received  Nov.,  1883. 

Feb.  14,  1884 . 

•856 

vn. 

f«                It 

March  7,  1884     . 

•859 

Diminution  of  Separation  Volume* — In  this  the  author  gives  the 
i^t  of  his  examination  of  two  specimens  of  the  B.  P.  spirit  kept 
onder  different  conditions, — a,  in  a  well-stoppered  and  almost  full 
bottle,  which  was  opened  frequently,  and  p  kept  in  a  badly  stop- 
pered bottle,  half  full,  and  between  the  second  and  third  observa- 
tioQB  the  stopper  was  accidentally  left  out  over  a  night. 


«  Febmazy  14    •    .    2     per  cent. 

/3    February  14     .    .    2     per  cent. 

,.        21    .    .     175     ., 

18    ,    .    1-33    „ 

March         7    .    .    133     „ 

21    ...    .    NU. 

The  Development  of  Acidity, — The  free  acids  existing  in  the  spirit 
^  acetic  and  nitrous  acids.  It  has  been  stated  that  nitric  acid  is 
^  present,  but  the  ordinary  methods  for  determining  the  existence 
<)^  nitric  acid  in  presence  of  the  nitrous,  are  inapplicable  in  this  case. 
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It  is  questionable,  however,  if  nitric  acid  can  exist  as  saoh  in  pre- 
sence of  the  readily  oxidizablo  constituents  of  the  spirit.  The 
author  has,  therefore,  calculated  the  inorganic  acid  as  nitrous  acid 
(HNO2). 

The  free  acids  were  determined  Vol  umetrically,  semi-normal  solu- 
tion of  soda  was  used,  methyl  orange  being  taken  to  indicate  nitrons 
acid,  and  phenolphthalein  to  indicate  total  acidity. 

In  the  following  table  the  results  of  several  observations  are  given 
in  percentages,  the  proportion  of  ethyl  nitrite  and  aldehyde  (as  far 
as  determined)  being  also  given.  I.  to  IV.  are  B.  P.  spirit  (a  and  j8 
of  the  separation  paragraph  are  II.  and  III.) ;  VII.  is  B.  P.  raised 
to  '850,  and  the  others  are  the  *850  of  the  London  Pharmacopoeia. 


Dato  or  Age. 

HNO,. 

CH,  H,0,. 

C,H,  NO,. 

C,H.O. 

I. 

May,  1883    .     .     .    . 

0-.17 

1-20 

0-87 

0-80 

I. 

March,  1883     , 

0-773 

0-329 

0.095 

2-50 

II. 

One  weok     . 

0-215 

0-206 

3-54 

0-85 

II. 

Two  weeks  .    . 

0-257 

0-247 

— 

0-95 

II. 

ThreQ  weeks 

0-274 

0-349 

3-14 

— 

m. 

Two  days     . 

— 

2-01 

0-80 

m. 

Four  days    .    . 

0-24 

0-216 

— 

1-14 

III. 

One  week    . 

0-322 

0-246 

1-24 

200 

IV. 

One  month  .    . 

0-247 

0-411 

1-93 

1-67 

V. 

Four  months 

0-161 

0-288 

3-53 

1-5 

VI. 

Four  months 

0-352 

0-494 

1-64 

1-426 

vn. 

Foar  months    . 

0-418 

0-206 

0-92 

2-5 

vin. 

Four  months 

0194 

0-247 

0-22 

0-2 

IX. 

As  received  . 

0188 

0-42 

~— 

Referring  to  the  usual  objections  raised  against  the  B.P.  prepara- 
tion, and  to  the  often  repeated  superiority  of  the  '850  spirit,  the 
author  shows  both  to  be  untenable  and  not  supported  by  the  actual 
facts  of  the  case.  His  paper  also  deals  with  explanations  respecting 
the  cause  of  the  various  changes  discussed  in  it. 

Spirit  of  Nitrous  Ether,  D.  B.  Dott.  {Phami.  Joum.,  3rd 
series,  xiv.  819.)  The  author  offers  adverse  criticism  on  the  tests 
given  in  the  British  Pharmacopoeia  for  ascertaining  the  quality  and 
jstrength  of  this  preparation,  and  describes  a  number  of  experiments 
made  by  him  with  the  object  of  determining  the  best  pracdoaL 
method  for  estimating  the  proportion  of  nitrous  ether.  As  th» 
result  of  these  experiments  he  recommended  the  following  pro- 
cess : — Dissolve  1  gram  of  iodide  of  potassium  in  10  c.c.  of  water* 
Then  add  20  c.c.  of  rectified  spirit,  and  to  the  solution  so  obtained* 
add  5  c.c.  of  the  spirit  to  be  tested.    Now  pour  in  6  c.c.  of  dilute 


MATXEIA  HEDICA  AND  PHABHACY. 


269 


flnlphuric  acid,  and  allow  to  stand  for  an  hour,  then  titrate  with 
standard  thiosnlphate. 

The  operation  is  best  condncted  in  an  eight-ounce  porcelain  basin. 
The  following  are  some  of  the  results  obtained : — 


(5  C.C.  used  in  each  case.) 

^  Na,  8,  0, 
Bolution. 

1 

EtN  0,  grams. 

EtNOa 

(vol.) 
per  cent. 

(a)  10  per  cent,  (vol.)  solution  in 
alcohol 

59*5  c.c. 

59-8  c.c. 

60  0  c.c. 
26-5  c.c. 
26-8  C.C. 
23-6  c.c. 
240  c.c. 

= 

•446 

•448 

•450 
•198 
•201 
•176 
•180 

- 

9-91 

(a)  10  per  cent,  (vol.)  solution  in 

alcohol 

(a)  10  per  cent,  (vol.)  solution  in 

alcohol 

db)  Sple.  sp.  aeth.  nit.  (recent) .     . 
h\  Sple.  sp.  sth.  nit.  (recent) .     . 
c)  Sple.  sp.  ffith.  nit.  ^four  months) 
e)  Sple.  sp.  ffith.  nit.  (four  months) 

9-96 

10-00 
4-41 
4-46 
3-91 

4-00 

It  should  be  noted  that  the  total  nitrous  acid  is  given  as  ethyl 
nitrite.  The  older  sample  contained  much  more  free  acid  than 
tlie  fresh  one.  The  above  method  is  recommended  as  only  approxi- 
nutte,  but  one  that  may  serve  until  a  better  one  is  devised.  It  has 
the  advantage  of  requiring  only  such  apparatus  and  reageuts  as  are 
in  common  use. 

Tincture  of  Cinchona.  E.  G.  Hogg.  (Pharm,  Journ.,  3rd  series, 
ziv.  444.)  The  experiments  described  in  this  paper  show  that,  in 
preparing  this  tincture  according  to  the  official  process  of  the  B.P., 
iliebark  is  only  deprived  of  one-half  the  proportion  of  total  alkaloids 
<X)iitained  in  it.  The  author  intends  to  elaborate  a  process  ensuring 
&  complete  exhaustion  of  the  bark,  and  to  publish  it  in  due  course. 

Aqoeous  Extract  of  Cinchona  Bark.  Prof.  Redwood.  (Phami, 
Jdum,  3rd  series,  xiv.  797.)  In  trying  to  work  out  an  improved 
process  for  the  preparation  of  this  extract,  the  author  was  led  by 
the  following  considerations  based  upon  previous  experience : — 

1.  That  the  red,  or  succirubra  bark  is  the  sort  most  suitable  for 
nae  in  these  operations. 

2.  That  the  extracting  liquid  should  be  water,  an  acid  being  used 
^  render  the  active  medicinal  constituents  of  the  bark  soluble  in 
this  menstruum. 

3.  That  the  bark  should  be  exhausted  of  its  alkaloids  in  the  pro- 
<*88  adopted,  and  that  the  extract  should  contain  such  other 
^^^ituents  of  the  bark  as  are  considered  to  be  medicinally  valu- 
able. 
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4.  That  the  liqaid  extract  should  contain  a  specified  quantity, 
say  5  per  cent.,  of  the  mixed  alkaloids  of  the  bark. 

5.  That  the  liquid  extract  should  admit  of  dilution  with  water 
without  becoming  turbid,  and,  on  the  other  hand,  that  it  might  be 
evaporated  to  dryness  without  impairing  its  solubility  to  any  appre- 
ciable  extent. 

The  process  recommended  is  as  follows : — 

Extract  of  Bed  Cinchona, 

Bed  Cinchona  Bark,  in  No.  50  powder      .    1  pound. 

Distilled  Water 4  pints. 

Hydrochloric  Acid     .        .        .        .    }  fluid  ounce. 

Mix  and  macerate  at  a  temperature  of  180^  F.  for  four  hours, 
stirring  frequently,  and  replacing  the  water  that  evaporates.  Allow 
the  mixture  to  cool ;  then  transfer  it  to  a  percolator,  and  when  the 
liquid  ceases  to  pass,  carefully  introduce  distilled  water  over  the 
surface  of  the  solid  matter  in  the  percolator,  and  continue  to  perco- 
late slowly  until  ten  pints  of  liquid  have  passed,  or  it  is  found  that 
what  is  passing  has  ceased  to  give  a  precipitate  on  the  addition  to 
it  of  an  excess  of  liquor  sodoe. 

Evaporate  the  percolated  liquid,  at  the  heat  of  a  water-bath,  until 
it  is  reduced  to  one  pint.  Let  it  cool,  then  add  three  pints  of  dis- 
tilled water;  stir  them  together  while  a  precipitate  is  forming; 
separate  the  precipitate  by  filtration ;  well  wash  the  filter  and  its 
contents  with  distilled  water ;  evaporate  the  whole  of  the  filtered 
liquid  at  a  temperature  not  exceeding  180^  F.,  until  it  has  acquired 
a  syrupy  consistence,  and  dry  this  either  in  thin  lamina  on  the 
surface  of  glass,  or  in  thicker  masses  by  exposing  it  in  shallow 
dishes  in  a  drying  closet. 

Dissolve  20  grains  of  this  extract  in  a  fluid  ounce  of  distilled 
water,  and  add  three  fluid  drachms  of  liquor  sodce.  Mix  thoroughly 
and  let  it  stand  for  twelve  hours,  that  the  precipitate  may  subside. 
Collect  the  precipitate  on  a  filter,  wash  it  first  with  distiUed  water 
rendered  alkaline  with  liquor  sodcBy  and  finally  with  water  alone, 
and  when  it  has  drained  transfer  it  to  a  dish  and  dry  it  at  212^  F. 
Its  weight  multiplied  by  five  will  represent  the  percentage  of  total 
alkaloids  in  the  extract. 

Liquid  Extract  of  Bed  Cinchona, 

Extract  of  Bed  Cinchona,  as  much  as 

contains  of  total  Alkaloids  .  437*5  grains. 
Distilled  Water  ....  a  sufficiency. 
Bectified  Spirit        ....    5  fluid  ounces. 
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Dissolye  the  extract  with  the  aid  of  a  gentle  heat  in  twelve  ounces 
of  the  water,  when  cold  add  the  spirit,  make  up  the  yolnme  to  20 
fluid  onnces  hj  further  addition  of  water,  and  filter. 

The  principal  object  in  this  process  has  been  the  production  of  a 
liquid  extract  of  known  and  uniform  alkaloidal  strength,  which, 
while  it  possesses  the  aromatic  flavour  and  astringency  of  the  bark, 
is  free  from  much  inert  matter,  and  from  the  peculiar  extractive 
(chiefly  quinovin)  which,  in  the  official  liquid  extract,  forms  a  dense, 
unsightly  and  disagreeable  precipitate  when  diluted  with  water. 

The  Alkaloidal  Strength  of  Tinctnra  Cinchonsd  FlavsB.  J.  0. 
Braithwaite.  {Pharm.  Joum.,  3rd  series,  xiv.  445.)  The  follow- 
ing are  the  results  of  examinations  of  eleven  samples  of  tincture. 
Nob.  1  to  4  being  prepared  by  the  author  himself,  and  the  others 
being  samples  of  the  commercial  article. 


"cS^ 

1 

•  G 

Total 

Ether-Soluble 

Specific                             Remarks. 

y. 

Alkaloid. 

Alkaloid. 

Gravity. 

Grama 

GraioB 

Grams 

Grains 

in 

in 

in 

in 

lOOcc. 

'SJ. 

100  CO. 

*xj. 

1 

0-470 

2-05 

0-345 

1-51 

0-9350 

Made  from  a  rich  commercial  qailled 
calisaya  containing  5*224  per  cent, 
total  alkaloid  and  2697  ether- 
soluble  alkaloid. 

s 

0-536 

2'U 

0-444 

1-94 

0-8747 

Made  from  the  same  bark  as  No.  1 
but  nsing  rectified  spirit  instead  of 
proof. 

3 

0-490 

2  14 

0-326 

1-42 

0-9330 

Made  from  commercial  calisaja,  con- 
taining much  colouring  matter. 

i 

0-379 

1-05 

0-161 

0-70 

0-9256 

Made  from  commercial  calisaya,  con- 
taining 4'392  per  cent,  total  alka- 
loid, 1-06  per  cent,  of  ether-solu- 
ble extract. 

a 

0-43O 

1-88 

0-254 

1-11 

0-9289 

Trade  sample. 

6 

0-279 

1-22 

0-078 

0-4 

0-9374 

ii        Jt 

7 

0-850 

1-63 

0-070 

0-3 

0-9357 

a            ji 

8 

0-285 

1*24 

0-170 

0-74 

0-939 

If             f  f 

9 

0-417 

1-82 

0-140 

0-61 

0-9489 

It           a 

10 

0-356 

1-65 

0-202 

0-88 

0-9511 

ft           f  f 

11 

0-409 

1-78 

0-204 

0-89 

0-9346 

If           ft 

It  will  be  noticed  that  in  No.  2,  where  rectified  spirit  has  been 
^  to  ezhanst,  the  yield  of  alkaloid  is  considerably  increased. 

Br.  Redwood's  Process  for  Liquid  Extract  of  Cinchona.  A. 
•»•  Cownley.  (PJiarm,  Jmirn.,  3rd  series,  xiv.  877.)  The  author 
publishes  a  number  of  analyses  of  red  cinchona  bark  and  the  corres- 
ponding liquid  extracts  made  from  it  by  Dr.  Redwood's  process. 
^e  results  tend  to  show  that  the  extraction  of  the  total  alkaloids 
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is  not  complete,  and  that  the  relative  proportions  of  the  individaal 
alkaloids  are  different  as  compared  with  the  original  bark.  There 
seems  to  be  a  relative  deficiency  of  qainine,  together  with  a  relative 
preponderance  of  amorphous  alkaloid.  These  results  are  confirmed 
by  analyses  of  the  residual  bark  left  after  extraction.  The  author 
therefore  arrives  at  the  conclusion  that  the  proposed  treatment 
with  hydrochloric  acid  does  not  furnish  a  preparation  that  can  be 
considered  to  represent  cinchona  bark  in  such  a  manner  that  a  fiuid 
ounce  of  the  liquid  extract  shall  contain  all  the  valuable  medicinal 
properties  of  an  ounce  of  the  drug. 

Tincture  of  Nux  Vomica.  W.  R.  Dunstan  and  F.  W.  Short. 
{Pharm.  Journ,  3rd  series,  xiv.  441 .)  The  experiments  recorded  in 
this  paper  show  that  rectified  spirit  exhausts  nux  vomica  less  than 
a  weaker  spirit ;  and  for  this  reason  the  authors  recommend  a  men- 
struum of  4)  volumes  of  rectified  spirit  and  1  volume  of  water.  In 
no  case  were  the  alkaloids  completely  extracted  by  strong  or  by 
weak  spirit,  but  with  an  addition  to  the  spirit  of  1'5  per  cent,  of 
sodium  chloride  the  extraction  was  complete. 

Experiments  are  also  described  indicating  that  there  is  no  very 
ready  means  of  obtaining  a  perfectly  stable  tincture  of  nux  vomica 
from  the  solution  of  the  extract  in  alcohol. 

Extract  of  Nnx  Vomica.  W.  R.  Dunstan  and  F.  W.  Short. 
{Pharm,  Journ,  3rd  series,  xiv.  443.)  Further  experiments  made 
with  the  object  of  establishing  a  good  method  of  estimating  the 
alkaloids  in  extract  of  nux  vomica,  have  led  the  authors  to  adopt 
the  following  process  : — 

About  1  gram  of  the  extract  is  dissolved  in  a  strong  solution 
of  sodium  carbonate  with  the  aid  of  a  gentle  heat.  This  solution  is 
extracted  with  two  consecutive  15  c.c.  of  chloroform.  The  mixed 
chloroform  solutions  are  extracted  with  two  consecutive  15  o.c.  of 
dilute  sulphuric  acid  (5  per  cent.),  and  from  the  mixed  acid  solutions, 
which  should  be  filtered  if  necessary,  the  total  alkaloid  is  extracted 
after  the  addition  of  ammonium  hydrate  by  agitation  with  chloro- 
form, two  separate  quantities  of  15  c.c.  being  generally  sufficient. 
The  clear  chloroform  solutions  are  evaporated  to  dryness  upon  the 
water-bath,  and  the  residue  of  total  alkaloid  weighed  after  exposure 
for  one  hour.  The  alkaloidal  residue  thus  obtained  was  shown  to 
be  pure  by  applying  the  ammonia-tannin  process,  which  the  authors 
have  fully  described  in  a  former  paper.  The  following  is  a  typical 
result: — (a)  amount  of  alkaloid  originally  found;  (fi)  amount  of 
pure  alkaloid  obtained  by  ammonia-tannin  process. 

a-0164.     /3— 0-161. 
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Twelve  commeroial  specimens  of  extract  of  nnx-yomica  were 
now  analysed,  the  total  alkaloid  being  estimated  in  the  manner 
above  described,  and  the  strychnine  by  a  method  of  precipitation 
as  ferrooyanide,  as  described  in  a  previons  paper  (Tear-Book  of 
Flutrma^eyf  1883) ;  the  bmcine  was  estimated  by  difference.  In 
addition  the  quantity  of  "  moistnre  "  indicated  by  the  loss  at  100^ 
G.  has  in  all  cases  been  determined.  The  results  are  recorded  in 
the  following  table : — 

Analyses  of  Uxtracis  of  Nux  Vomica,  . 


No 

Percentage  of 

Percentage  of  total 

Percentage  of 

Percentage  of 

*i\/« 

Motetnre. 

Alkaloid. 

Strychnine. 

Braoine. 

1 

16-7 

1515 

6-63 

8-52 

2 

19-7 

15-64 

7-44 

8-20 

3 

15-5 

10-32 

4-19 

613 

4 

16-7 

1616 

7-08 

808 

5 

160 

12-49 

5-53 

6-96 

6 

13-9 

12-63 

517 

7-36 

7 

13-8 

12-25 

4-87 

7-38 

8 

17-8 

17-54 

7-52 

10-02 

9 

13-6 

15-78 

6-41 

9-37 

10 

16.0 

15-94 

6-84 

9-10 

U 

17.3 

16-24 

5-81 

10-43 

12 

15-9 

1712 

8-58 

1-54 

These  results  exhibit  a  serious  want  of  uniformity  in  the  alka- 
loidal  strength  of  this  extract. 

Preparation  of  a  Standard  Tincture  of  Nux  Vomica.  W.  B. 
Dunstan  and  F.  W.  Short.  (Pharm.  Journ.,  3rd  series,  xiv.  622.) 
The  following  is  a  description  of  two  processes  devised  by  the 
authors  for  the  preparation  of  a  standard  tincture  of  nux  vomica 
containing  0*24  per  cent,  of  total  alkaloid  : — 

I. 

Nux  Vomica  in  fine  powder    ...  1  pound. 

Beotified  Spirit 64  fl.  ozs. 

DistiUed  Water 16     „ 

Mix  the  spirit  with  the  water,  and  make  the  nux  vomica  into  a 
paste  with  one  pint  of  the  mixture.     Allow  this  to  macerate  for 
twelve  hours,  then  transfer  to  a  percolator  and  add  another  pint  of 
the  mixture.     When  this  has  percolated,  pour  on  the  remainder  of 
the  dOuted  spirit  in  successive  portions ;  press  the  marc,  filter  the 
expressed  liquid,  and  add  it  to  the  percolate.     Take  of  this  liquid  1 
fluid  ounce,  and  estimate  the  amount  of  total  alkaloid  in  the  follow- 
ing way  :  Evaporate  almost  to  dryness  over  a  water-bath,  dissolve 

T 
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the  residue  in  2  fluid  drachms  of  cbloroform  and  half  a  fluid  ounce 
of  dilate  sulphuric  acid  -with  an  equal  bulk  of  "water ;  agitate,  and 
warm  gently.  When  the  liquids  have  separated,  draw  off"  the 
-chloroform  and  add  to  the  acid  liquid  excess  of  solution  of  ammonia 
and  half  a  fluid  ounce  of  chloroform ;  well  agitate,  gently  warm,  and 
4ifter  the  liquids  have  completely  separated,  transfer  the  chloroform 
to  a  weighed  dish.  Evaporate  over  a  water-bath,  and  dry  for  one 
hour  at  212^  F.  Allow  the  residue  of  total  alkaloid  to  cool,  and 
then  weigh. 

Take  that  quantity  of  the  percolate  which  contains  20  grains  of 
alkaloid,  and  dilute  to  1  pint  with  a  mixture  of  4  parts  by  volume 
of  rectified  spirit  with  1  part  by  volume  of  distilled  water.  This 
tincture  will  contain  0'24  per  cent,  of  total  alkaloid ;  and  2  fluid 
ounces  of  it,  when  estimated  in  the  same  manner  as  the  percolate, 
should  yield  2  grains  of  total  alkaloid. 

II. 

Standard  Extract  of  Hux  Vomica .        .    133  grains. 

Rectified  Spirit 16  fl.  0Z8. 

DistiUed  Water 4      „ 

Mix  the  spirit  with  the  water,  and  dissolve  the  extract  in  tbe 
mixture.  One  fluid  ounce  of  this  tincture  will  contain  one  grain  of 
total  alkaloid. 

The  Preparation  of  a  Standard  Extract  of  Nnx  Vomica.  W. 
R.  Dunstan  and  F.  W.  Short.  (Pharm,  Joum.,  3rd  series,  xiv. 
621.)    The  authors  give  the  following  description  of  their  process  :^ 

Pl*epare  a  percolate  and  estimate  the  percentage  of  alkaloid  in  it 
in  exact  accordance  with  the  directions  given  in  the  preceding 
article.  Take  of  the  percolate  as  much  as  contains  131^  grains  of 
total  alkaloid,  and  evaporate  over  a  water-bath  until  the  extract 
weighs  two  ounces.  This  extract  will  contain  15  per  cent,  of  total 
alkaloid. 

Ten  grains  of  this  extract  when  treated  in  the  following  manner 
should  yield  one  and  a  half  grains  of  total  alkaloid.  Dissolve  tbe 
extract  in  half  a  fluid  ounce  of  water  with  the  aid  of  a  gentle  heat, 
and  add  a  drachm  of  carbonate  of  sodium  previously  dissolved  xa 
half  a  fluid  ounce  of  water ;  add  half  a  fluid  ounce  of  chlorofomii 
agitate,  warm  gently,  and  separate  the  chloroform.  Add  to  this 
half  a  fluid  ounce  of  dilute  sulphuric  acid,  with  an  equal  bulk  of 
water,  again  agitate,  warm,  and  separate  the  acid  liquid  from  the 
chloroform.  To  this  acid  liquid  add  now  an  excess  of  ammonia,  and 
agitate  with  half  a  fluid  ounce  of  chloroform;  when  the  liquids 
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liaTO  separated,  transfer  the  chloroform  to  a  weighed  dish  and 
eyaporate  the  chloroform  over  a  water-bath.  Dry  the  residue  for 
one  honTy  and  weigh. 

Yolnmetrio  Process  for  Estimating  the  Alkaloidal  Strength  of 
Extract  of  Knz  Vomica.  Q.  E.  Sohacht.  (Pharm.  Joum.^  3rd 
serieSy  xiv.  851.)  The  author  recommends  a  method  of  titration 
based  on  the  recommendations  of  Dragendorff.  It  is  worked  as 
follows: — 

Prepare  a  test  solution  of  potassic  mercuric  iodide  by  mixing 
V355  grams  of  perchloride  of  mercury  with  4*98  grams  of  iodide  of 
potassium  and  water  to  make  1  litre.  Each  c.c.  of  this  solution 
precipitates  000184  gram  of  mixed  strychnine  and  brucine. 

Dissolve  1  gram  of  the  extract  to  be  examined  in  30  c.c.  of  water, 
Miidulated  with  1  c.c.  of  hydrochloric  acid,  warm  gently  for  half  an 
hour,  and  cool.  Filter  through  paper,  and  wash  with  water  nntil 
the  filtrate  measures  100  c.c. 

Of  this  solution  take  10  c.c.  in  a  small  beaker,  and  drop  in  from  a 
Imrette  sufficient  of  the  test  solution  to  throw  down  the  whole  of 
the  alkaloids. 

The  point  of  completion  may  be  determined,  almost  certainly,  by 
the  clearness  of  the  supernatant  liquor  after  stirring  the  whole  with 
A  ghi68  rod,  and  may  be  confirmed  by  the  addition  of  ammonium 
•nlphide  to  a  little  of  the  filtered  mixture  which  would  render 
endent  any  excess  of  the  precipitant.  But  the  experiment  is  so 
tuilyand  quickly  performed  that  the  result  maybe  confirmed  again 
And  again  with  fresh  quantities  (10  c.c.)  of  the  original  solution 
Vider  examination. 

Of  such  a  solution  of  1  gram  of  extract,  10  c.c.  were  found  to 
wqnire  97  c.c.  of  the  test  solution,  and  000184x10x97= 
0*17848;  therefore,  the  sample  contained  17*848  per  cent,  of  mixed 
alkaloids. 

This  result  coincides  very  nearly  with  those  obtained  by  Messrs. 
Donatan  and  Short,  and  by  the  author  when  employing  the  more 
elaborate  method. 

Tmcture  of  Hyoscyamus.  W.  Gilmour.  (Pharm.  Joum.,  3rd 
aeries,  xiv.  781.)     The  author's  observations  show  : — 

1.  The  fact  that  the  spectroscope  does  7iot  distinguish  between 
a  tincture  made  from  an  annual  or  a  biennial  plant. 

2.  That  the  milky  turbidity  on  the  addition  of  water  is  not  a 
test  to  distinguish  the  one  from  the  other ;  but  it  is  a  fairly  good 
test  as  to  the  quality,  so  far  as  age,  exposure,  etc.,  of  the  biennial 
plant  is  concerned. 
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3.  That  a  proof  spirit  tiDctare,  although  qnickly  changing  so 
far  as  the  chlorophyll  matter  is  concerned,  does  not  show  this 
change  to  any  extent  to  the  naked  eye,  while  the  more  important 
chemical  changes  which  ultimately  affect  the  quality  of  the  tinctnre 
therapeutically  are  comparatively  slow. 

4.  That  a  rectified  spirit  tinctnre  undergoes  very  rapid  changes, 
which  are  very  conspicuous  to  the  naked  eye,  and  which  ai« 
almost  certain  to  end  in  rapid  chemical  changes  affecting  the 
therapeutic  value  (if  it  possesses  any)  of  the  tincture. 

5.  That  the  rectified  spirit  does  not  possess  the  same  power  of 
exhaustiug  the  henhane  of  its  extractive  matter  as  proof  spirit. 

6.  That  a  rectified  spirit  tincture  and  a  proof  spirit  tincture  are 
quite  imlike  in  their  appearance  ;  so  much  so  as  practically  to 
make  them  unrecognisable. 

Tinctura  Digitalis.  Dr.  H.  S  tier  en.  (Apoth.  Zeitung,  1883, 
122.)  The  author  has  microscopically  examined  a  sediment  formed 
in  tincture  of  foxglove  which  had  been  kept  in  a  stoppered  bottle 
for  two  years.  It  consisted  of  chlorophyll,  reddish  brown  waxy 
matter,  and  of  a  yellowish,  more  or  less  crystalline  substance,  sap- 
posed  to  be  digitalin.  The  precipitate  was  dissolved  in  one  ounce 
of  alcohol  of  0*88  sp.  gr.,  filtered,  and  mixed  with  the  remaining 
15  ounces  of  the  tincture,  which  was  then  made  up  to  the  original 
volume  of  16  ounces  (it  having  lost  one  ounce  by  evapoiation 
during  the  two  years.)  This  addition  changed  the  reddish  browD 
colour  of  the  tincture  to  the  dark  gpreenish  brown  colour  of  a  fresh 
tincture  of  foxglove.  The  author  calls  particular  attention  to  tJie 
partial  separation  of  active  principles  likely  to  occur  with  ti^ 
deposition  of  precipitates  in  tinctures. 

Tincture  Deposits.  R.  A.  Cripps.  (Pharm.  Jowm,,  3rd  series, 
ziv.  483.)  The  author  has  examined  the  precipitates  formed  in  a 
number  of  officinal  tinctures  and  reports  as  follows  : — 

The  deposits  found  in  tincture  of  calumbo,  compound  tincture 
of  cardamoms,  compound  tincture  of  chloroform,  compound  tinc- 
ture of  gentian,  ethereal  tincture  of  lobelia,  and  tincture  of  quinine, 
proved  to  consist  of  inert  substances  only  ;  so  that  these  tinctures 
had  lost  none  of  their  medicinal  activity.  The  deposit  from  com- 
pound tincture  of  cinchona  bark,  however,  contained  3'064  per 
cent,  of  alkaloids,  chiefly  cinchonine,  and  also  cinchotannic  acid. 
In  the  sediment  from  tinctura  cinchona  Jlavce  he  found  cinchotannic 
acid,  cinchona-red,  and  a  variable  proportion  of  alkaloids,  the  latter 
amounting  in  one  instance  to  6*37  per  cent.,  of  which  2*94  per  cent. 
were  quinine.     The  deposit  from  a  sample  of  tinctura  ferri  acetaiU 
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proved  to  represent  69*7  per  cent,  of  ferric  oxide.  The  sediment 
from  tinctare  of  rhubarb  was  found  to  contain  2'17  per  cent,  of 
chiysophanic  acid,  and  about  37  per  cent,  of  calcinm  oxalate. 

Tinctare  and  Fluid  Extract  of  Calombo.    G.  W.  Kennedy. 

(Amer.   Journ,  Pharm.,   1883,   402.)     The  author  reports   to  the 

Pennsylyania  Pharmaceutical  Association  that  the  best  menstruum 

fat  exhausting  calumbo  is  a  mixture  of  70  parts  of  alcohol,  15  parts 

of  gljoerin,  and  15  parts  of  water.    The  percolation  for  the  fluid  ex- 

tract  is  finished  with  a  mixture  of  7  parts  of  alcohol  and  3  of  water. 

Source  of  the  Pungency  in  Tincture  and  Liniment  of  Iodine. 

W.H.  Darling.    {Pharm,  Journ,,  Srd  series,  xiv.  21.)     MacEwan 

and  Gregory  have  called  attention   to   the    pungency    observed 

in  some  samples  of  liniment  and  tincture   of   iodine  made  with 

methylated  spirit,  and  both  attribute  this  to  the  presence  of  allyl 

aloohoL     While  admitting  that  the  pungency  may  be  partly  due  to 

tikis  cause,  the  author  thinks  that  it  must  be  mainly  attributed  to 

the  presence  in  the  methylated  spirit  of  acetone,  the  halogen  com- 

ponnds  of  which  are  of  an  extremely  irritating  nature. 

dedicated  Waters,  J.  W.  England.  (Amer,  Journ,  Pharm,, 
Peb.  1884.)  The  author  proposes  the  following  general  formula 
&r  preparing  the  officinal  medicated  waters : — Triturate,  in  a  mor- 
ter  of  broad  surface,  the  oil  dissolved  in  the  alcohol  with  precipi- 
tited  calcium  phosphate,  until  a  dry  powder  is  secured  and  all  the 
alcohol  has  volatilized ;  then  add  the  water  in  small  portions  at  a 
time,  stirring  after  each  addition,  until  the  intended  quantity  to  be 
made  is  completed.  Lastly,  filter ;  returning  to  the  filter  the  first 
portions  if  cloudy. 

Special  formulas  are  given  by  the  author  for  each  kind  of  medi- 
cated water,  with  the  proportions  of  the  ingredients  to  be  used. 

Syrup  of  Iodide  of  Iron.  P.  Wells.  {Pharm,  Journ.,  3rd  series, 
xiv.  82.)  The  author  found  that  glycerin  will  preserve  a  solution  of 
ferrous  iodide,  but  on  mixing  it  with  syrup  the  usual  difficulties 
aie  met  with.  To  overcome  these,  he  now  adds  about  an  equal 
hoik  of  glycerin  to  the  aqueous  solution  of  the  salt,  heats  to 
212^  P.,  and  filters  into  the  requisite  quantity  of  cold  glucose  syrup. 
After  stirring  with  an  iron  spatula  the  mixture  will  be  turbid  for 
about  an  hour,  but  afterwards  becomes  bright  and  of  a  very  pale 
green  colour,  and  remains  unafiected  by  time  or  temperature. 

The  Testing  of  Honey.  0.  Hehner.  {Anahjsi,  1884,  64.) 
Take  moisture  and  glucose  before  and  after  inversion,  the  former 
should  not  be  above  23  per  cent.,  the  sugar  should  not  be  sensibly 
greater  after  inversion  than  before. 
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Ferment  a  10  per  cent,  solntion,  take  the  solid  matter  after  fer- 
mentation, and  subtract  from  it  the  percentage  of  glucose  left  un- 
fermented.  The  proportion  of  unfermentable  matter  should  be  no 
larger  than  would  be  yielded  by  a  pure  glucose  solution  after  fer- 
mentation,  namely,  about  5  p.c. 

Observe  polarising  power  of  a  10  per  cent,  solution  both  before 
and  after  fermentation.  It  should  be  practically  nil.  Lcevo-rotation 
indicates  that  the  honey  has  become  crystalline  in  the  comb ;  dextro- 
rotation which  is  diminished,  but  not  removed,  that  there  is  starch, 
sugar. 

Test  with  alcohol  and  barium  chloride :  neither  should  give  any 
notable  amount  of  precipitate. 

Cantharidin  and  its  Uses.  E.  D ie trich.   (New  Bemedies,  August, 
1883,  from  Fharm,  Zeitschr,  fiir  Russland,)     The  author  advocates 
the  abandonment  of  cantharides  as  an    ingredient   in    blistering* 
tissues,  and  the  employment  in  its  place  of  the  active  principle,  can- 
tharidin. 

The  best  solvent  for  this  principle  is  formic  acid,  which  itself 
occurs  in  cantharides;  the  stronger  the  acid  the  greater  is  its 
solvent  action. 

If  cantharidin  is  to  be  dissolved  in  collodion,  oil,  or  the  mass  of 
the  plaster,  it  is  advisable  to  rub  it  first  to  a  very  smooth  paste  with 
oil.     In  this  shape  it  is  soluble  in  collodion  by  mere  shaking ;  in  oil 
and  plaster  it  dissolves  on*being  heated  for  half  an  hour  to  80^  C. 
(176°  R). 


Cantharidal  Collodium. 


Cantharidin 
Collodion  . 
Bape  Oil  (as  colouring) 


15  grs. 
Jgr. 


Ordinary  Cantharidal  Plaster, 


Cantharidin 
Saet    . 
Yellow  Wax 
Turpentine . 


rVgr. 
3  grs. 

12  grs. 

3  grs. 


Perpetual  Cantharidal  Plaster, 


Cantharidin 
Besin. 
Yellow  Wax 
Turpentine 
Snet   . 
Euphorbium,  powd. 


10  grs. 

8  grs. 

5  grs. 

3  grs. 

1  gr. 
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Oaniharidal  Oil. 


Cantharidin 
Bape  Oil    . 


Cantharidin 
Yellow  Wax 
OUye  Oil     . 


•    15  grs. 


Cantharidal  Ointment, 


Unguentum  Acre 


Cantharidin 
Yellow  Wax 
Besin 
Turpentine 
Lard  . 
Enphorbinm,  powd. 


i  gr- 
.    45  grs. 

.  100  grs. 


ligr. 
3  grs. 

6  grs. 

20  grs. 

Igr. 


In  all  these  cases  the  relation  of  cantharidin  to  Spanish  flies  is 
ample,  abont  1  to  200.  In  the  case  of  some  preparations,  as  the  oil 
and  ointment,  loss  is  occasioned  by  heat,  bnt  this  loss  is  made  np  by 
a  proportionately  larger  quantity. 

Yaination  of  Isinglass.  F.  Prollins.  (Pharmaceut.  CentraU 
hiUe,  xxiv.  335.)  The  quality  of  the  isinglass  may  be  judged 
from  its  proportions  of  ash,  moisture,  and  insoluble  matter,  from 
ibe  viscosity  of  its  solution,  and  from  the  results  of  a  microscopic 
examination.  The  ash  varies  in  good  samples  from  0*13  to  1*2  per 
cent,  and  in  inferior  ones  up  to  3*2 ;  the  moisture  from  16  to  19 
percent. ;  and  the  matter  insoluble  in  boiling  water,  0*4  to  3*0  per 
cent,  in  good  qualities,  and  up  to  21  per  cent,  in  poor  ones.  In 
order  to  estimate  the  viscosity,  1  part  of  the  sample  is  heated  with 
^0  parts  of  water  for  an  hour,  the  solution  made  up  with  water  to 
90  parts,  then  strained,  and  now  tested  in  the  viscosimeter.  In  the 
e^  of  good  samples,  25  c.c.  will  be  found  to  require  from  6  to  8} 
mimiteB  to  run  entirely  out  of  the  instrument.  For  the  purpose  of 
^  microscopic  examination,  the  sample  should  be  softened  in  water 
for  two  days. 

Pepsin.  A.  Tsheppe.  (New  Bemedies,  August,  1883.)  The 
author  gives  a  critical  view  of  the  chief  processes  for  the  prepara- 
tion of  pepsin,  and  adds  the  following  physiological  deductions : — 

For  the  purpose  of  testing  the  solvent  power  of  pepsins  for 
^bnmen,  the  most  favourable  conditions  were  determined,  and  it 
^  found  that  pepsin  without  acid  does  not  dissolve  albumen  at 
ill;  but  that  the  addition  of  hydrochloric  acid  containing  0*5 
*o  0*6  per  cent,  of  absolute  acid  for  temperatures  of  38-40°  C, 
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and  a  less  addition,  viz.  of  0*2-0*3,  of  the  same  acid  for  higher 
temperatures,  40-50°G.,  favours  the  strongest  effect  of  the  pepsin. 
Somewhat  weaker  is  the  action  of  phosphoric,  nitric,  and  sulphuric 
acids;  with  lactic  acid  and  the  other  organic  acids,  the  effect  is 
diminished.  Metallic  salts  and  antiseptics,  possessing  no  coagu- 
lating effect  upon  albumen,  do  not  disturb  this  process  of  solution. 

Temperature  higher  than  the  normal  temperature  of  the  human 
body,  and  a  percentage  of  acid  larger  than  is  met  with  in  the 
human  stomach,  may  be  permitted  as  proper  conditions  for  the 
artificial  production  of  peptones,  or  for  the  comparison  of  the 
effect  of  different  kinds  of  pepsin;  but  for  demonstrating  the  amount 
of  solvent  power  of  a  pepsin  for  therapeutical  purposes,  it  would 
be  necessary  to  establish  the  identical  conditions  actually  existing 
in  the  human  organism,  and,  under  these  conditions,  the  co-efficients 
of  solvent  power  usually  claimed  for  pepsins  are  far  too  high. 
Besides,  for  the  practical  preparation  of  meat  peptones,  the  ex- 
perimental results  gained  in  this  manner  have  been  proven  to  be 
illusions,  because  the  yield  of  meat  peptone  represents  only  a  small 
fraction  of  the  albuminoid  substance  contained  in  the  musoolar 
substance  employed. 

Pepsin,  as  well  as  all  other  similar  ferments  which  represent 
products  of  a  continuous  physiological  function,  possesses  one  great 
drawback  which  cannot  be  removed.  We  have  invariably  at  our 
disposal  only  that  quantity  of  the  pepsin-ferment  which  the  stomacli 
of  a  slaughtered  animal  at  a  certain  time  either  has  secreted  or  pre- 
pared in  cells.  It  is  questionable,  therefore,  if  the  therapentb 
employment  of  this  ferment  has  any  advantage  at  all  when  given 
to  assist  the  process  of  digestion  in  a  dyspeptic  stomach,  and  it  is 
doubtful  how  much  in  the  cases  mostly  benefited  by  the  use  of  the 
pepsin  has  to  be  ascribed  to  the  effect  of  the  latter,  and  how  much 
to  the  hydrochloric  acid  accompanying  it. 

According  to  the  investigations  on  the  amount  of  digestive  fluid 
in  individuals  who,  on  account  of  a  gastric  fistula  were  proper 
subjects  for  these  experiments,  this  quantity  proved  to  be  (in  tiid 
human  organism)  2  kilograms  calculated  for  twenty-four  bonis. 
Although  the  demands  on  digestion  made  by  the  stomach  of  the  hog 
are  totally  different,  the  conditions  of  the  secretion  of  pepsin  are 
similar  to  those  in  man ;  and  the  quantity  of  pepsin  which  can  be 
obtained  at  a  definite  time  from  a  single  stomach,  even  though 
more  could  be  obtained  from  that  of  a  hog  than  from  that  of  a  man, 
would,  on  account  of  the  loss,  represent  at  most  a  single  dose. 

But  experience  teaches  that  from  a  good  stomach  the  manofiEM)- 
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tarer  in  a  favonrable  case  may  obtain  4-5  ounces  of  this  saccbarated 
pepsin  of  tbe  strength  as  formerly  in  vogue,  viz.,  yV* 

This  quantity,  according  to  the  method  usually  employed,  was 
dispensed  in  one  hundred  and  twenty-five  doses  of  10  grains  eacb, 
or  in  two  hundred  and  fifty  doses  of  5  grains  eacb.     Calculating 
now  the  solvent  power  of  the  pepsin,  we  find  tbat  10  grains  of 
pepsin,    according   to  the  former   statements,    could  dissolve  120 
grains  of  boiled  albumen.     For  the  digestion  of  2  ounces  of  beef- 
steak there  would  be  necessary,  therefore,  80  grains  of  pepsin,  and 
for  that  of  ^  pound  even  320  grains.     To-day,  the  strength  of  the 
preparations  of  pepsin  in  the  market  is  far  greater ;  but  it  must  not 
be  forgotten  that,  hand  in  hand  with  the  methods  of  preparation, 
those  of  the  tests  have  also  improved.     The  IJ.  S.  fharmacopceia 
demands  that  1  grain  of  pepsin  should  dissolve  50  grains  of  boiled 
albamen ;  in  the  case  above  mentioned,  viz.,  for  the  digestion  of 
I  pound  of  beefeteak,  even  of  this  digestive  preparation  80  grains 
would  be  necessary  to  efi*ect  solution.     The  author  has  found  tbat 
of  Jensen's  pepsin,  only  the  500th  part  would  bo  necessary  for  the 
nme  purpose  ;   and   1   ounce   of  a  protein-substance,   therefore, 
would  demand  1  grain  of   this  pepsin  only;   but  as   mentioned 
aboye,  even  in  the  best  preparations  the  percentage  of  peptones 
obtained  during  the  process  from  those  really  present  is  a  very 
limited  one,  and  the  general  objection  made  above  is  not  answered 
eren  by  the  fact  that  very  active  pepsin  preparations  are  actuaUy 
obtained. 

The  logical  deduction,  therefore,  from  these  observations  would 
be^  that  the  small  doses  of  pepsin  of  feeble  digestive  power  should 
be  r^laced  by  very  much  larger  doses  of  thoso  preparations  of 
pepsin  which  are  recognised  as  the  best,  whenever  any  practical 
iwolts  are  to  be  expected  and  looked  for ;  that  all  favourable  con- 
ditions which  are  known  experimentally  to  produce  a  rapid  and 
perfect  solution  of  the  albuminoids  should  never  be  lost  sight  of 
when  the  remedy  is  employed  for  medicinal  purposes,  and  that  this 
dbd  ceases  when  pepsin  is  administered  either  simultaneously  with 
or  in  combination  with  alkalies,  a  rule  which,  in  spite  of  frequent 
warning,  is  up  to  this  day  still  disregarded  by  many. 

The  Kedidnal  Uses  and  Value  of  Naphthol.  J.  V.  Shoe- 
maker. {Therapeutic  Gazette^  Nov.,  1883.)  Naphthol  is  a  deriva- 
tion of  naphthalene,  a  hydrocarbon  found  in  large  quantities  in  coal 
tar,  belonging  to  the  so-called  aromatic  group.  It  bears  the  same 
relation  to  naphthaline  that  phenol  docs  to  benzol,  and  cresol  to 
tolooL     It  was  first  employed  by  Professor  Kaposi  as  a  substitute 
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for  tar  in  skin  diseases,  being  considered  by  him  as  the  essential 
curative  ingredient  of  that  substance,  while  being  free  from  its 
objectionable  features.  The  preparation  employed  in  the  cases 
which  form  the  basis  of  the  author*s  report  was  that  made  after  the 
method  of  Dr.  Justus  Wolf,  being  free  from  odour  and  coming  in 
beautiful  crystalline  scales.  This  preparation  decomposes  under 
the  influence  of  heat,  when  it  again  becomes  odorous  and  pungent. 
The  commercial  naphthol  contains  impurities  which  unfit  it  for  use 
in  medicine.  Naphthol  thus  properly  purified  is  an  extremely 
powerful  antiseptic  and  disinfectant.  One  part  added  to  480  of 
urine  kept  the  latter  from  decomposing  for  six  months,  while 
another  sample  of  the  same  urine,  to  which  naphthol  was  not  added, 
had  a  strong  putrid  odour  at  the  end  of  eight  days.  The  addition 
of  the  naphthol  to  this  putrid  sample  divested  it  of  all  odour  within 
twenty-eight  hours. 

The  author's  therapeutic  experiments  extended  through  some 
nine  months,  and  sufi&ced  to  convince  him  of  the  great  value  of 
naphthol  in  medicine. 

He  found  it  to  fully  sustain  the  claim  that  Kaposi  had  made  for 
it  in  scabies,  psoriasis,  and  chromophytosis,  as  well  as  in  some  of 
the   chronic  forms  of  eczema,  in  which  it  not  only  allayed  the 
itching  attendant  thereon,  but  lessened  the  infiltration  as  well.    In 
wounds  and  indolent  ulcers  it  is  a  most  useful  detergent  and  deo- 
dorant, removing  the  fetor  and  establishing  healthy  action  of  the 
parts.    Aqueous  solutions,  containing  half  grain  to  the  ounce,  were 
used  to  great  advantage  as  vaginal  injections,  especially  in  lencor- 
rhoea  and  uterine  carcinoma,  as  well  as  in  gonorrhoea!  affections, 
both  in  male  and  female.     In  diphtheritic  throat  affections  it  made  a 
most  useful  gargle,  as  well  as  to  remove  the  fetor  of  catarrhal  and 
other  affections  of  the  buccal  cavity.     Its  greatest  value,  however, 
arose  from  its  disinfectant    action    on    the  evacuations  of    fever 
patients  and  in  rooms  containing  them,  while  by  its  absence  of 
odour  it  did  not  tend  to  produce  inconvenience  either  to  patient  or 
attendants.     Combined  with  powdered  talcum  or  starch,  or  both, 
and  dusted  into  the  shoes  or  stockings  of  those  affected  with  fetid 
exhalations  of  the  feet,  it  acts  most  satisfactorily,  and  its  effects  are 
equally  as  good  in  the  same  affection  involving  the  hands,  axillary 
and  inguinal  regions.     Combined  with  other  ointments  in  the  pro- 
portion of  from  one  to  ten  grains  to  the  ounce,  it  not  alono  preserves 
the  ungent    from  decomposition,  but  exercises  also  an  antisepiio 
action  on  the  parts  and  the  exudation  therefrom.     A  slight  admix- 
ture to  an  experimental  sample  of  lard  preserved  the  same  in  excel- 
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lent  condition  thronghont  the  liot  summer  months.  In  chronic 
psoriasis,  particularly  when  there  is  great  infiltration,  a  five  to 
fifteen  per  cent,  ointment  was  frequently  attended  with  good  results. 
It  also  proved  very  effective  in  squamous  and  fissured  eczema,  used 
in  combination  with  lard  or  gelatin. 

After  his  long  and  successful  employment  of  naphthol,  the  author 
was  Borprised  to  find  that  serious  untoward  effects  had  been  re- 
ported from  its  use  by  foreign  authors.     With  a  view  to  further 
testing  its  toxic  properties,  he  first  administered  it  to  a  rabbit  inter- 
naUy  in  a  saturated  solution.      But  on  discovering  no  injurious 
effect,  he  selected  another  rabbit,  which  he  determined  to  poison 
with  a  view  to  observing  the  post-mortem  appearances.     He  accord- 
ingly gave  it  at  first  one- grain  pills  of  naphthol  every  three  hours, 
ud  subsequently  increased  the  amount  to  two  grains  and  again  to 
foar  grains  at    the    same  intervals.     But  beyond  increasing  the 
animal's  appetite  no  effects  were  apparent.     Following  these  experi- 
ments, two  of  his  assistants  took  numerous  and  large  doses  (reach- 
ing ts  high  as  five  g^ins  twice  a  day),  without  other  effect  than  a 
sensation  of  temporary  warmth  in  the  epigastric  region  after  each 
dose,  and  subsequent  slight  vertigo  and  buzzing  of  the  ears,  with 
other  evidence  of  hypereamia.     The  alvine  evacuations  were  soft- 
ened to  a  mushy  consistence  and  changed  to  a  clay  colour ;  in  one 
inatance  diarrhcea  occurred.     The  deduction  from  these  experiments 
clearly  is,  that  in  the  case  of  the  ill-effects  reported  an  impure 
preparation  had  been  employed. 

The  author  pronounces  purified  naphthol  to  be  far  superior  to 
carbolic  acid  and  the  other  antiseptics  which  have  been  in  vogue, 
whfle  it  is  almost  absolutely  odourless.  It  has  the  advantage  also 
of  being  cheaper  than  carbolic  acid,  when  the  amount  required  to 
produce  its  effect  is  considered. 

The   Use    of   Petrolatum   in   the  Officinal  Ointments.    J.  P. 

Remington.  .  {Amer,  Joum.  Pharm.y  1883,  487.)     With  a  view 

of  obtaining  some  experience  in  the  general  use  of  this  new  ointment 

base,  the  following  series  of  formuloa  was  devised,  in  which  petro- 

htnm  was  substituted  for  lard  and  other  animal  fat  in  each  of  the 

officinal  cerates  and  ointments  of  the  United  States  Pharmacopoeia. 

In  the  author's  opinion  the  next  revision  of  this  work  will  probably 

require  the  use  of  this  base  in  most  of  the  officinal  ointments.     All 

the  formulee  here  given  are  said  to  yield  very  satisfactory  results. 

Ceratum. — Yellow  wax,  30  parts;  petrolatum,  70  parts.  Melt 
them  together  and  stir  constantly  until  cool.  The  cerate  made  in 
this  way  is  of  a  light  yellow  colour  and,  of  course,  would  not  be 
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recognised  as  officiDal  simple  cerate ;  it  is  nevertheless  an  excellent 
dressing,  and  will  retain  its  properties  unimpaired  a  greater  length 
of  time  than  officinal  cerate. 

Geratum  Camphorce, — Camphor  liniment,  3  parts;  olive  oil, 
12  parts;  cerate  (made  with  petrolatum),  85  parts.  Mix  the 
camphor  liniment  and  the  olive  oil,  and  incorporate  with  the  cerate. 
This  cerate  was  introduced  as  the  base  of  cerate  of  sub-acetate  of 
lead,  and  when  made  from  petrolatum  is  more  permanent  than  the 
officinal.  A  better  and  simpler  formula,  in  some  respects,  is  as 
follows :  Powdered  camphor,  1  part ;  petrolatum,  10  parts ;  cerate 
(made  from  petrolatum),  189  parts.  Warm  the  petrolatum  until 
it  liquefies,  then  dissolve  the  camphor  in  it,  and  incorporate  with 
the  cerate. 

Geratum  Gantharidis. — Gantharides,  in  No.  60  powder,  35  parts ; 
yellow  wax,  20  parts ;  resin,  20  parts ;  petrolatum,  25  parts.  Use 
the  officinal  process. 

Geratum  Getacei, — Spermaceti,  10  parts;  yellow  wax,  25  parts; 
petrolatum,  65  parts.  Melt  together  the  spermaceti  and  wax,  then 
add  the  petrolatum  and  stir  the  mixture  constantly  until  cool.  Not 
white,  but  much  more  permanent  than  the  officinal. 

Geratum  Extracti  Gantharidis. — Gantharides,  in  No.  60  powder, 
30  partis;  resin,  15  parts;  yellow  wax,  35  parts;  petrolatum,  85 
parts  j  alcohol,  a  sufficient  quantity.     Use  the  officinal  process. 

Geratum  Phimhi  Suhacetatis, — Solution  of  subacetate  of  lead, 
20  parts  ;  camphor  cerate  (made  from  petrolatum),  80  parts.  Mix 
them  thoroughly.  This  cerate  is  more  permanent  than  the  officinal 
and,  in  practice,  will  be  found  to  be  very  efficient  in  alleviating 
acute,  active,  cutaneous  inflammation,  at  times  being  sncoeBsfnl 
when  the  officinal  ointment  does  not  aflbrd  immediate  relief.  It  is 
yellowish  white  in  colour. 

Geratum  BesinoB. — Besin,  35  parts ;  yellow  wax,  15  parts  ;  petro- 
latum, 50  parts.  Melt  together  at  a  moderate  heat,  strain  through 
muslin,  and  allow  it  to  cool  without  stirring.  The  substitution  of 
petrolatum  in  this  cerate  is  probably  not  much  of  an  improvement 
from  a  therapeutic  point  of  view^as  stimulation  is  the  object  sought ; 
it  would,  however,  not  be  objectionable.  When  made  withoat 
stirring,  a  semi- translucent  handsome  ointment  is  produced. 

Geratum  Sahince, — Fluid  extract  of  savine,  25  parts;  resiii 
cerate  (made  from  petrolatum),  90  parts.  Use  the  officinal 
process. 

JJnguerdum, — Petrolatum,  80  parts ;  yellow  wax,  20  parts.  Melt 
the  wax  and  add  the  petrolatum  g^radually,  then  stir  the  mixture 
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oonsiantly  imtil  oool.    A  yellowisli  white  ointment,  which  is  firmer 
in  consistence  than  the  petrolatum,   having   the  higher  melting 

point.      It  is  well  adapted  for  nse  in  the  firmer  class  of  medicated 

ointments. 

Unguentum  Addi  Carholici. — Carholic  acid,  10  parts;  ointment 

(made  from  petrolatum),  90  parts.     Mix  them  thoroughly.     This 

ointment  seems  to  have  less  tendency  to  separate  than  that  made 

by  the  officinal  process ;  therapeutically  there  can  be  but  little 

difference  in  them. 

Unguentum  Addi  Oallici. — Gallic  acid,  10  parts ;  benzoinated 
petrolatum,  90  parts.  Use  the  officinal  process.  Very  little  benefit 
was  observed  when  petrolatum  was  treated  with  benzoin;  the 
peculiar  change  in  the  odour  of  petrolatum  which  occurs  when  it  is 
long  kept  has  been  observed  in  benzoinated  petrolatum  almost  to  as 
great  an  extent  as  in  simple  petrolatum  which  was  exposed  for  the 
same  length  of  time.  The  odour  is  undoubtedly  modified  by  the 
presence  of  the  benzoin,  but  the  petrolatum  is  not  changed  or  pro- 
tected by  it.  This  ointment  is  undoubtedly  an  improvement  on 
^e  officinal  one. 

Unguentum  Addi  Tannid, — Tannic  acid,  10  parts;  benzoinated 
petrolatum,  90  parts.  Use  the  officinal  process.  This  is  a  better 
ointment,  therapeutically,  than  the  officinal. 

Unguentum  Aqua  Bosob. — Petrolatum,  60  parts;  white  wax,  10 
pttrts;  rose  water,  30  parts.  Use  the  ofiBcinal  process.  The  addi- 
tion of  a  small  quantity  of  oil  of  rose  improves  this  ointment  greatly. 
Although  it  would  be  probably  useless  to  attempt  to  dispense  this 
improved  ointment,  in  ordinary  counter  practice,  as  cold  cream, 
becanse  of  its  yellowish  colour,  there  is  no  question  of  the 
snperiority  of  the  petrolatum  cold  cream  as  a  practical  dressing  and 
emollient. 

Unguentum  BelladonnoB.-^ Alcoholic  extract  of  belladonna,  10 
parts;  diluted  alcohol,  6  parts;  petrolatum,  84  parts.  Rub  the 
extract  with  the  diluted  alcohol  until  uniformly  soft,  gradually  add 

the  petrolatum,  and  mix  thoroughly.     An  improvement  over  the 

officinal  ointment  therapeutically. 

Unguentum    Chrysarohini, — Chrysarobin,  10   parts;    petrolatum, 

90  parts.      Rub  the  chrysarobin  with  the  petrolatum,  gradually 

added,  until  they  are  thoroughly  mixed.     A  better  ointment  may  be 

made,   however,   by  digesting  the  mixture   in  a  water-bath,  and 

stirring  thoroughly  as  it  cools. 

Unguentum  Diachylon. — Lead  plaster,   60  parts;  petrolatum,  89 

parts  ;  oil  of  lavender,  1  part.    Melt  together  the  lead  plaster  and 
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petrolatum  at  a  moderate  heat ;  then,  haying  permitted  the  mass  to 
become  partly  cool,  incorporate  with  it  the  oil  of  lavender,  and  stir 
constantly  until  cold.  This  ointment  is  a  decided  improvement  on 
the  officinal  formula ;  it  keeps  much  better,  does  not  separate,  and 
is  not  so  adhesive.  On  account  of  the  want  of  uniformity  in  the 
quality  of  olive  oil  permitted  by  the  Pharmacopoeia,  physicians  often 
complain  of  the  irritant  effects  produced  by  the  use  of  this  ointment 
as  ordinarily  dispensed.  The  use  of  petrolatum  would  undoubtedly 
do  away  with  these  difficulties,  and  a  smooth,  non-irritating,  and 
more  permanent  ointment  than  the  officinal  be  produced. 

Unguentum  Gallce. — Nutgall,  in  No.  80  powder,  10  parts ;  petro- 
latum, 90  parts.  Bub  the  nutgall  with  the  petrolatum,  gradaaUy 
added,  until  they  are  thoroughly  mixed.  For  therapeutical  reasons 
this  is  preferable  to  the  officinal. 

Ungiientum  Hydrargyri. — Mercury,  450  parts;  petrolatum,  300 
parts ;  yellow  wax,  150  parts ;  compound  tincture  of  benzoin,  40 
parts ;  mercuiial  ointment,  100  parts.  Mix  the  mercury  with  the 
tincture  of  benzoin  in  a  mortar,  add  the  mercurial  ointment  (which 
should  contain  fifty  per  cent,  of  mercury)  ;  and  triturate  the  mix- 
ture until  globules  of  mercury  cease  to  be  visible ;  then  add  the 
petrolatum  and  yellow  wax,  previously  melted  together  and  partially 
cooled,  and  continue  the  trituration  until  globules  of  mercury  cease 
to  be  visible  under  a  magnifying  power  of  ten  diameters.  This  is 
believed  to  be  a  better  ointment  than  the  officinal,  for  both  lard  and 
suet  are  dispensed  with,  the  necessary  firmness  being  imparted  by 
yellow  wax  ;  the  process  is  practically  more  rapid  than  the  offioina], 
because  suet  is  almost  granular  in  its  character,  and  prolonged 
trituration  is  necessary  to  break  down  the  granules ;  the  disagreable 
odour  always  present  in  suet,  is  of  course  absent  in  the  improved 
preparation,  whilst  rancidity  is  effectually  prevented. 

Uiiguentum  Hydrargyri  Ammoniati. — Ammoniated  mercury,  in 
very  fine  powder,  10  parts ;  petrolatum,  90  parts.  Rub  the  ammo- 
niated mercury  with  the  petrolatum,  gradually  added,  until  they  are 
thoroughly  mixed.     Preferred  for  therapeutical  reasons. 

Unguentum  Hydrargyri  Nitratis, — The  practice  which  has  been 
indulged  in  to  some  extent  of  making  citrine  ointment  from  petro- 
latum is  one  which  should  be  condemned.  The  well-reoognised 
therapeutic  effects  caused  by  the  use  of  this  ointment  are  probably 
due  not  only  to  the  presence  of  the  acid  nitrate  of  mercury,  but  to 
the  claidin  produced  by  the  action  of  nitric  acid  upon  olein.  Now 
it  has  been  shown  by  Schorlemmer  that  hot  nitric  acid  attacks 
octane,  one  of  the  higher  members  of  the  paraffin  group,  and  that 
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BQCciaic  acid  is  one  of  the  products ;  bat  it  is  yet  to  be  proved  that 
the  resulting  compounds,  if  anj,  producod  by  reacting  upon  petro- 
latum with  nitric  acid,  under  the  circumstances  detailed  by  the 
officinal  process,  are  valuable.     Indeed,  it  is  very  probable  that  the 
chemical  changes   are  slight,  and  it  is  very  fair  to  assume  that 
totally  different  products  must  result  when  a  mixture  of  paraffins  is 
treated  with  nitric  acid,  than  when  the  olein  in  an  animal  oil  is  so 
treated. 

Practical  results  seem  to  verify  this  view,  for  the  attempts  to 
produce  ointment  of  nitrate  of  mercury  from  petrolatum,  which 
baye  been  made  by  various  investigators  from  time  to  time,  have 
proved  failures,  a  spongy  yellowish  mass,  filled  with  bubbles  of 
gases  resulting  from  decomposition,  and  ultimately  turning  brown, 
is  the  result.  The  present  officinal  process,  if  strictly  adhered  to, 
gites  an  excellent  product,  and,  for  the  reasons  above  given,  the 
writer  recommends  it  in  preference  to  all  others. 

JJngTientum  Hydrargyri  Oxidi  Flavi, — ^Yellow  oxide  of  mercury, 
in  very  fine  powder,  10  parts  ;  ointment  (made  from  petrolatum, 
see  UDguentum),  90  parts.  Bub  the  oxide  of  mercury  with  the 
ointment,  gradually  added,  until  they  are  thoroughly  mixed.  Pre* 
&rred  to  the  officinal  for  therapeutical  reasons. 

Unguentum  Hydrargyri  Oxidi  Buhri, — Red  oxide  of  mercury,  in 
very  fiae  powder,  10  parts ;  ointment  (made  from  petrolatum,  see 
uigaentum),  90  parts.  Bub  the  oxide  of  mercury  with  a  small 
quantity  of  the  ointment  until  a  perfectly  smooth  mixture  is 
obtained ;  then  gradually  add  the  remainder  of  the  ointment,  and 
mix  thoroughly.  More  permanent  than  the  officinal,  and  preferable 
therapeutically. 

Unguentum  lodi, — Iodine,  4  parts ;  iodide  of  potassium,  1  part ; 
water,  2  parts  ;  petrolatum,  93  parts ;  use  the  officinal  process.  A 
dark  greenish  black  ointment  is  produced,  which  is  probably  not 
inferior  to  the  officinal.  The  advantages  of  the  use  of  petrolatum 
here  are  not  so  apparent  as  in  some  of  the  other  ointments. 

Unguentum  lodoformi. — Iodoform,  in  very  fine  powder,  10  parts ; 
petrolatum,  90  parts.  Bub  the  iodoform  with  the  petrolatum, 
gradually  added,  until  they  are  thoroughly  mixed.  Preferable  on 
therapeutic  grounds. 

Unguentum  Mezerei. — Fluid  extract  of  mezereum,  25  parts; 
petrolatum,  80  parts;  yellow  wax,  12  parts.  Melt  together  the 
petrolatum  and  wax  with  a  moderate  heat,  add  the  fluid  extract, 
and  stir  the  mixture  constantly  until  the  alcohol  has  evaporated, 
then  continue  to  stir  until  cool.     The  advantages  of  petrolatum  in 
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this  ointment  over  lard  are  not  very  apparent,  as  it  is  used  as  a 
stimulating  application. 

Unguentum  Pids  Liquidca, — The  use  of  petrolatum  here  is  not 
recommended,  although  if  desirahle  a  mixture  of  yellow  wax  and 
petrolatum  of  the  consistence  of  suet  could  be  used. 

Unguentum  Plumhi  Carhonatis, — Carbonate  of  lead,  in  very  fine 
powder,  10  parts  ;  petrolatum,  90  parts.  Rub  the  carbonate  of  lead 
with  the  petrolatum,  gradually  added,  until  they  are  thoroughly 
mixed.     Preferable  therapeutically  to  the  officinal. 

Unguentum  Plumhi  lodidi. — Iodide  of  lead,  in  very  fine  powder, 
10  parts;  petrolatum,  90  parts.  Rub  the  iodide  of  lead  with 
the  petrolatum,  gradually  added,  until  they  are  thoroughly  mixed. 
A  bright  orange-coloured  ointment,  which  darkens  on  the  surface 
when  exposed. 

Unguentum  Potassii  lodidi, — Iodide  of  potassium,  in  fine  powder, 
12  parts;  hyposulphide  of  sodium,  1  part;  boiling  water,  6  parts; 
petrolatum,  81  parts.  Dissolve  the  iodide  of  potassium  and  the 
hyposulphite  of  sodium  in  the  boiling  water  in  a  warm  mortar; 
then  gradually  add  the  petrolatum  and  mix  thoroughly.  This  oint- 
ment is  of  a  lemon-yellow  colour,  but  shows  a  disposition  to  separate 
on  keeping,  due  to  the  presence  of  the  water ;  it  should  only  be 
made  as  it  is  needed. 

Unguentum  Stramonii. — Extract  of  stramonium,  ten  parts ;  water^ 
five  parts;  petrolatum,  eighty-five  parts.  Eub  the  extract  wiUi 
the  water  until  uniformly  soft,  then  gradually  add  the  petrolatum, 
and  mix  thoroughly.  Very  much  preferable  to  the  officinal  in  the 
treatment  of  haamorrhoids. 

Unguentum  Sulphuris. — Sublimed  sulphur,  thirty  parts;  petro- 
latum, seventy  parts.  Bub  the  snlphur  with  the  x)etro]atam, 
gradually  added,  until  they  are  thoroughly  mixed.  Probably  no 
better  than  the  officinal. 

Unguentum  Sulphuris  Alhalinum. — ^Washed  sulphur,  twenty 
parts ;  carbonate  of  potassium,  ten  parts ;  water,  five  parts ;  petro- 
latum, sixty-five  parts.  Eub  the  sulphur  with  the  carbonate  of 
potassium  and  the  water,  gradually  add  the  petrolatum,  and  mix 
thoroughly.     Preferable  on  therapeutic  grounds  to  the  officinal. 

Unguentum  Veratrincc. — Veratrine,  four  parts ;  alcohol,  six  parts ; 
petrolatum,  ninety-six  parts.  Eub  the  veratrine  with  the  idcohol 
in  a  warm  mortar  until  dissolved,  then  gradually  add  the  petrola- 
tum and  mix  thoroughly.  This  ointment  is  much  darker  in  colour 
than  the  ointment  formerly  officinal,  due  to  the  complete  solution 
of  the  veratrine.     When  made  from  petrolatum  it  is  probably  moro 
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efficient  than  when  made  from  lard,  because  of  its  more  rapid 
absorption. 

Unguentum  Zinci  Oxidi. — Oxide  of  zinc,  twenty  parts;  petro- 
latum, eighty  parts.  Bab  the  oxide  of  zino  with  twenty  parts  of 
petrolatam  previously  melted,  until  the  mixture  is  perfectly  smooth ; 
then  add  the  remainder  of  the  petrolatam,  and  mix  thoroughly. 
This  ointment  does  not  equal  the  officinal  in  appearance ;  it  is  not 
white,  nor  does  it  have  the  pleasant  balsamic  odour  due  to  the  ben. 
soin;  but  when  used  to  allay  irritation,  as  in  acute  eczema,  the 
ointment  made  from  petrolatum  will  frequently  be  preferred. 

Ungaentiun  Hydrargyri  Nitratis.  C.  W.  Reichard.  (Abstract 
of  an  inaugural  essay.  Amer,  Journ,  Pharm.^  1883,  438.)  The 
aaihor  made  a  series  of  experiments,  following  the  process  of  the 
Pharmacopoeia  for  1880,  but  using  different  kinds  of  fats.  7Q 
parts  of  the  fat  were  heated  to  70°  C,  when  7  parts  of  nitric 
add,  of  the  proper  strength,  were  added  without  stirring,  but  con- 
tinning  the  heat  as  long  as  a  moderate  effervescence  took  place; 
when  nearly  cool,  the  warm  solution  of  7  parts  of  mercury  in  10 
parts  of  nitric  acid  was  added,  and  stirred.  In  each  case  the  degree 
or  absence  of  effervescence,  change  of  colour,  and  other  changes, 
were  noted,  as  were  also  the  colour,  odour,  and  consistence  of  the 
preparation  as  soon  as  it  had  become  cold,  about  an  hour  after  the 
mercury  solution  had  been  added  to  the  fat.  Similar  observations 
were  afterwards  made  at  regular  intervals.  The  fats  used  were : 
(1)  castor  oil,  (2)  neats'  foot  oil,  (3)  linseed  oil,  (4)  vaseline,  (5) 
cosmoline,  (6)  oleic  acid,  (7)  sweet  almond  oil,  (8)  lard  oil,  (9) 
ootton-seed  oil,  (10)  lard,  (11)  lard  and  lard  oil,  (12)  lard  and 
cotton-seed  oil,  (13)  lard  oil  and  sweet  almond  oil,  (14)  castor  oil 
and  Bweet  almond  oil,  and  (15)  butter.  The  author  has  tabulated 
Us  results  (see  table  next  page). 

It  is  the  author's  opinion  that  the  present  base  for  citrine  oint- 
ment, lard  oil,  though  not  perfect  in  all  respects,  has  the  fewest 
objectionable  features,  and  that  its  adoption  is  a  decided  step 
toward  perfection. 

Incompatibility  of  Qmnine  and  Iodide  of  Potassium.    M.  Babu. 
tean.     (Amer.  Journ,  Pharm.^  1884,  340.)     In  a  communication  to 
the  Biological  Society,  the  author  calls  attention  to  the  ill  effects 
ef  iodide  of  potassium  and  sulphate  of  quinine  when  administered 
together  or  at  short  intervals.     These  effects  are,  on  the  part  of  the 
digestive  organs,  anorexia,  nausea,  epigastric  pain,  colic,  and  some- 
times vomiting ;  on  the  part  of  the  general  system,  inalaise^  slowing 
and  feebleness  of  the  pulse,  pallor,  and  a  sense  of  fatigue.    These 
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^^QSoltB  are  due  to  the  decomposition  of  the  iodide  and  the  libera-^ 

&n  of  free  iodine.     This  decomposition  takes  place,  not  alone  in 

^  stomach,  bat  goes  on  in  the  intestine  also.     The  same  resnlt 

^Kiciirsfrom  the  nse  of  an  iodide  sophisticated  with  an  iodate  of 

potaasiam.     Iodine  is  set  free,  and  to  the  action  of  this  is  to  be- 

Inferred  the  local  and  systematic  effects  above  mentioned. 
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PART  III. 

NOTES  AND  FORMULA. 

Purification  of  Potable  Water.  Prof.  Alm^n.  (Zeitschr.  des 
mien,  Apoth.  Ver,,  1884, 295.)  The  author  recommends  the  purifi- 
cation of  potable  water  by  the  addition  of  ferric  chloride  and  lime, 
and  is  supported  in  this  suggestion  by  Prof.  Husemann.  To  each 
litre  of  the  water  3  c.c.  of  a  5  per  cent,  ferric  chloride  solution  are 
^ded,  and  afterwards  about  50  c.c.  of  lime  water  (the  quantity  of 
tbe  latter  should  vary  according  to  the  hardness  of  the  water).  The 
precipitate  thus  formed  is  allowed  to  settle,  and  the  water  further 
<^l6ared  by  filtration.  From  40  to  80  per  cent,  of  the  organic  matter 
present  are  thus  removed  along  with  the  iron  precipitate. 

The  Toxic  Action  of  Copper.  MM.  Houles  and  De  Pietra 
Santa.  {Louisville  Medical  News,  March  15,  1884.)  It  seems  to 
gn)w  more  and  more  doubtful  whether  copper  can  be  reckoned 
among  the  poisonous  metals.  Of  course  in  large  quantities  it  is 
noxious;  but  this  is  true  of  alcohol  and  of  many  other  compounds 
wUch  cannot  fairly  be  considered  as  poisonous.  The  latest  ex- 
periments tend  to  indicate  that  at  any  rate  it  is  not  a  cumulative 
poison,  like  lead.  The  authors,  in  a  recent  communication  ad- 
dressed to  the  Acad6mie  des  Sciences,  of  Paris,  report  that  they 
^Ye  been  unable  to  discover  any  injurious  action  on  the  health  of 
^^  workmen  engaged  in  the  copper  industry,  and  have  come  to 
the  conclusion  that  the  so-called  '' colique  de  cuivre^^  asserted  in 
^be  eighteenth  century  to  be  a  definite  disease,  does  not  exist. 

The  Relative  Value  of  Ether  and  Chloroform  as  Anasthetics, 
^'  W,  Parkinson.  {Am&r.  Joum.  Pharm.,  1884,  293.)  The 
anther  arrives  at  the  following  conclusions : — 

1*  That  ether  is  as  efficient  an  ansssthetic  as  chloroform. 
2*  That  there  are  few  cases  in  which  its  use  is  contra-indicated. 
^-  That  it  is  a  safer  anassthetic  in  the  hands  of  the  most  ex- 
P^onced,  and  by  inference  corresponding  in  an  increased  ratio 
'^^t  those  more  or  less  unskilled. 

39S 
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4.  That  the  use  of  chloroform  in  preference  to  ether,  n 
contra-indication  to  the  latter  can  be  shown,  is  adding  m 
to  the  risk  of  the  patient  and  the  responsibility  of  iJie  f 
trator. 

Paraldehyde,  the  New  Hypnotic.  (Med.  and  Burg.  Eep., 
ber  17,  1883.)  This  agent  promises  to  be  an  important  adi 
the  sleep-prod  acing  remedies.  Paraldehyde  is  a  polymeric  n 
tion  of  aldehyde,  and  is  expressed  by  the  formula  Cq  H^  0 
colourless ;  in  odonr  resembling  chloroform,  with  a  sharp  tast 
administered  in  doses  of  2-6  grams,  preferably  in  a  sweete 
per  cent,  solution.  Its  immediate  effect  is  to  produce  a  { 
natural  sleep  of  two  to  six  hours'  duration,  from  which  the 
awakes  without  any  sense  of  distress,  headache,  dulneas,  or 
Its  signal  advantage  over  chloral  hydrate  is  that  it  does  not 
the  heart's  action,  nor  impede  the  respiration  or  circulation 
degree;  nor  does  it  establish  the  necessity  for  its  contini 
thus  forming  a  "  habit." 

The  sole  objection  to  paraldehyde  seems  to  be  that  it  givei 
pleasant  odour  to  the  breath,  which  not  only  is  noticeable 
room,  but  remains  for  twenty-four  hours. 

The  experiments  upon  it  up  to  the  present  have  chiefly  1 
ported  from  the  hospitals  of  Milan,  Breslau,  and  Andemaoh 

Relative  Antiseptic  Power  of  Some  Chemical  Substance! 
Bacteria.  M.  Mi  quel.  {Oentralhl,  fur  Allg.  Oesundhe 
From  Chem.  and  Drugg,)  The  author  gives  the  foUowii 
of  the  relative  antiseptic  powers  of  some  chemicals,  the  pn 
given  being  the  quantity  of  the  substance  in  question  n 
capable  of  preventing  fermentation  and  putrefaction  of  1 
beef-tea : — 

6. 

Meroorons  Iodide 0*025 

Argentooa  Iodide 0*03 

Hydrogen  Peroxide 0*05 

Merooric  Chloride 0*07 

Silver  Nitrate 0*08 

Osinic  Acid 0*15 

Chromic  Acid 0*20 

Iodine 0*25 

Chlorine  Gas 0*25 

ProBsioAcid 0*40 

Bromine 0*60 

Chloroform 0*80 

Copper  Sulphate 0*90 

Salicylic  Acid 1*00 
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G. 

Benzoic  Add •  1-10 

Potassium  Chromate 1*30 

Picric  Acid 1-30 

Plmnbous  Chloride 2-10 

Mineral  Acids 2*00-3-00 

Essence  of  Bitter  Almonds  ....  3*20 

Carbolic  Acid 320 

Potassium  Permanganate     ....  3*50 

Aniline 4-00 

Alum 4-50 

Tannic  Acid 4-80 

Arsenious  Acid 6*00 

Boric  Acid 7*50 

Chloral  Hydrate 9-50 

Iron  Sulphate 11-00 

Amylic  Alcohol 14-00 

Ether    ........  22-00 

Borax 70-00 

Alcohol 95-00 

Potassium  Sulphocyanide    ....  120-00 

Potassium  Iodide 140-00 

„         Cyanide 185-00 

Sodium  Hyposulphite 275-00 

Iodine  as  an  Antidote  for  Snake  Bite.  Dr.  G.  H.  Carpenter. 
{Med,  and  Surg.  Reporter,)  The  author  states  that  he  has  secured 
excellent  results  in  two  cases  of  poisoning  by  the  bite  of  the  copper- 
head, from  the  internal  administration  of  tinct.  iodinii  comp., 
fifteen  drops  in  a  third  of  a  glass  of  water,  and  the  local  application 
of  the  tincture  of  iodine  to  the  bitten  limb  or  part. 

HyoBcyamine  for  Hypodermic  Use.  T.  Browne.  {ZeHschr. 
fe  oesterr.  Apoth.  Ver.^  1883,  545.)  The  author  recommends  the 
following  formula : — 

Crystallized  Hyoscyamine      ...  4  grains. 

Glycerin, 

Distilled  Water,  of  each         .        .        .  i  ounce. 

Carbolic  Acid 2  minims. 

Four  to  eight  minims  of  this  solution  are  used  for  each  injection. 
The  preparation  must  be  made  cold,  as  the  alkaloid  is  liable  to 
n^er  decomposition  on  heating.  It  does  not  keep  more  than  a 
oonth  without  change. 

Traumaticine.  R.  Modlen.  {Pharm.  Joum.,  3rd  series,  xiv. 
Ml.)  Traumaticine  is  the  name  of  a  preparation  recommended  by 
the  author  in  preference  to  medicated  gelatin  as  an  application  in 
akin  diseases,  and  consists  of  a  ^solution  of  1  part  of  gutta-percha 
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in  10  parts  of  chloroform.  This  forms  an  admirable  adhesive,  and 
continues  unchanged  and  adherent  to  the  skin  for  some  days.  It 
produces  a  very  thin,  delicate  film,  causes  neither  tension  nor  pain, 
as  gelatine  does,  is  very  readily  applied,  and,  as  may  be  inferred 
from  its  composition,  is  quite  permanent,  whereas  the  gelatine 
becomes  mouldly.  At  the  Radoliffe  Infirmary,  Oxford,  it  has 
been  used  by  H.  P.  Symonds  with  great  success  in  psoriasis.  In 
making  it,  the  author  uses  the  gutta  percha  tissue,  which  answers 
the  purpose  quite  as  well  as  the  purified  gutta  percha.  In  appear- 
ance it  is  a  thick  fluid,  of  a  purplish  colour.  In  preparing  it  with 
any  medicament,  e.g.,  acidum  chrysophanicum,  the  author  dissolves 
the  acid,  etc.,  in  the  chloroform,  before  adding  the  gntta  percha. 

Fheno-Resorciii.  F.  Reverdin.  (La  Euche  Fharm,)  This 
name  has  been  given  by  the  author  to  a  mixture  prepared  by  melt- 
ing together,— 

Carbolic  Acid 67  parts. 

Besorcin 33     „ 

and  finally  adding  10  parts  of  water.  It  then  remains  liquid,  and 
has  the  advantage  of  being  soluble  in  water  in  all  proportions.  The 
two  substances  are  analogous  in  properties,  and  may  therefore  well 
be  combined. 

Antibacterie.  C.  Aschmann.  (VingL  polyi,  Journ.^  ccli.  143.) 
For  the  preparation  of  this  antiseptic  compound,  the  author  heats 
338  parts  of  borax  with  198  of  glucose,  in  the  presence  of  a  smaD 
amount  of  water.  When  the  fusion  is  complete,  he  adds  124  parts 
of  boric  acid,  whilst  constantly  stirring,  until  it  has  been  dissolved, 
and  causes  the  liquor  to  evaporate  at  a  gentle  heat  until  a  sample 
of  it  solidifies  when  run  on  a  cold  plate.  The  resulting  mass  is 
soft  and  translucent,  forming  an  antiseptic  suitable  for  the  preserva- 
tion of  provisions.  Its  composition  is  represented  by  the  formula 
Cg  Hi3  Og,  Na^  B4  O7,  3  H3  B  O3. 

Use  of  Boric  Acid  for  Preserving  Food.  J.  Forster.  (DingL 
pohjL  Jotirn.,  ccli.  170.)  From  a  series  of  experiments  made  wiili 
a  view  to  determine  the  action  of  boric  acid  on  the  animal  system, 
the  author  draws  the  following  conclusions: — The  admission  of 
boric  acid  as  addition  to  food,  even  in  very  small  doses,  is  in- 
jurious to  the  digestive  organs.  This  injurious  action  depends  qjD. 
the  circumstance  that  boric  acid  acts  so  as  to  materially  inoreaie 
the  proportion  of  solid  matters  and  nitrogen  in  the  feBcee  separated. 
It  is  also  a  very  remarkable  coincidence  that  the  action  of  boric 
acid  on  the  intestinal  discharge  is  well  marked,  even  by  the  ex- 
hibition of  as  little  as  0*5  gram  per  diem.     Moreover,  this  action 
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is  in  direct  relation  to  the  quantity  of  acid  taken,  and  is  maintained 
for  Bome  time  after  the  doses  of  acid  have  ceased.  The  action 
described  is  perceptible,  not  only  with  vegetable  or  animal  foods 
which  contain  a  large  proportion  of  indigestible  ingredients,  bat 
also  when  highly  digestible  food,  such  as  milk  and  eggs,  is  taken. 
Food  to  which  boric  acid  has  been  added  tends  to  cause  an  increase 
in  the  secretion  of  gall  during  assimilation.  Its  most  important 
action,  however,  is  the  increase  which  it  catises  in  the  discharge 
of  albnminous  substances  from  the  intestinal  canal.  From  this  ii 
is  evident  that  its  use  as  a  food  preservative  is  not  as  beneficial  as 
hitherto  assumed. 

Sonssinate  of  Soda.  (Pharmaceutical  Record,  May  15,  1884) 
One  of  the  most  efficient  combinations  of  koussin  is  that  with 
soda,  which  is  effected  as  follows : — Any  desirable  quantity  of 
koussin  is  dissolved  in  hot  water,  to  which  enough  bicarbonate  of 
soda  is  added  to  dissolve  the  koussin  entirely ;  boil  this  solution 
with  a  little  animal  charcoal  for  a  few  seconds,  and  then  filter. 
The  solution  thus  obtained,  and  which  though  slightly  coloured  is 
dear,  is  now  slowly  evaporated  in  a  porcelain  dish  until  dry.  The 
konssinate  of  soda  is  an  amorphous,  powder-like  mass,  of  intensely 
bitter  taste  and  whitish  colour,  slightly  bordering  on  yellow,  some- 
what hygroBOopic,  soluble  in  cold  water,  but  more  so  in  warm.  It 
is  equally  soluble  in  alcohol,  excepting  the  slight  excess  of  carbonate 
d  soda.  On  account  of  this  great  solubility,  it  can  be  dispensed 
in  all  forms,  and  it  is  said  to  have  done  splendid  service  in  the 
tieatment  of  taenia  and  pin  worms. 

Sipporate  of  Soda.  P.  Boa.  (Pharm.  Joum.,  3rd  series,  xiv. 
506.)  There  are  only  two  forms  in  which  this  preparation  is  likely 
to  be  dispensed,  viz.,  in  the  form  of  powders  and  of  mixtures. 

(1)  Powders, — The  hippurate  of  soda  itself,  dispensed  in  powder 
&nn,  keeps  quite  well  in  paper.  Combinations  of  the  salt  with 
lithia  carbonate  and  citrate  and  bicarbonate  of  potash  and  soda, 
put  up  in  powders  in  the  usual  way,  and  kept  for  a  fortnight,  were 
bond  on  examination  to  be  in  as  good  condition  as  when  prepared. 

(2)  Mixtures, — Like  all  alkaline  salts,  the  taste  of  hippurate  of 
soda  is  disagreeably  saline.  The  author  has  tried  a  number  of 
coxnhinationSy  with  the  object  of  rendering  its  administration  as 
pleasant  as  possible,  and  the  results  may  be  briefly  stated  : 

Chloroform  water,  or  spirit  of  chloroform,  seems  to  make  it  more 
disagreeable,  rendering  it  almost  nauseous. 

Infusion  of  calumba  disguises  the  saline  taste,  and  where  the 
hitter  is  not  an  objection,  affords  an  eligible  vehicle. 
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The  most  agreeable  mixtures,  however,  are  obtained  by  en 
syrup  and  peppermint  water,  or  glycerine  and  cinnamon  wi 
The  following  examples  may  suffice : — 

I. 

9»    SodsB  Hipporat gr.  80 

LithiflsCarb gr.24 

Glycerin 5iv. 

Aq.  Cinnam '      .  ad  3  ▼"]• 

M.  Sig.  One-eighth  part  for  a  dose. 

II. 

P>    SodsB  Hippor 3  ij. 

Potass.  Citrat 5  iij* 

Syrupi 373. 

Aq.  Menth.  Pip ad  3  7J- 

M.  Sig.  Tablespoonful  for  a  dose. 

The  addition  of  an  alkaline  carbonate  or  citrate,  as  gitu 
foregoing,  is  desirable,  so  as  to  imitate  the  condition  of  t 
excretion  of  the  herbivora,  which  is  alkaline,  that  of  m 
usually  acid. 

The  salt  is  very  soluble.  Fifty  grains  dissolve  in  thir^ 
of  water,  forming  a  syrupy  liquid.  The  dose  may  be  frox 
fifteen  grains. 

Pinkos  Tubers.  (Pharm,  Joum.,  3rd  series,  xiv.  974.)  TJ 
name  of  *'  pinkos-knollen,"  a  very  hard,  red,  woody  subst 
lately  been  introduced  into  the  Vienna  market,  probal 
Australia,  which  is  found  to  be  almost  as  valuable  for 
purposes  as  ivory.  Dr.  F.  von  Hohnel  has  subjected  this  B 
to  a  careful  examination,  and  has  determined,  from  the  i 
characters,  that  it  is  the  product  of  a  coniferous  tree  belo 
the  family  Araucariece  : — (1)  The  absence  of  true  vessels, 
absence  of  resin  passages.  (3)  The  extremely  thin- walled  n 
rays,  consisting  of  a  single  row  of  cells,  comparatively  la 
placed  in  bulgings  of  the  tracheids.  (4)  The  remarkable  pi 
indicate  the  tracheids  on  the  borders  of  the  medulku 
(5)  The  large  bordered  pits  of  the  tracheids,  which  xm 
opposite  sides,  usually  placed  in  two  rows,  and  then  neai 
gonal.  (6)  The  sclerenchymatous  pith,  from  four  to  five  mi 
wide.  The  so-called  *'  tubers  "  are  turnip-shaped,  15-40  oex 
long  and  7-16  broad ;  broad  and  apparently  broken  off  at 
running  out  into  a  point  at  the  other  end.  The  transvera 
shows  a  sclerenchymatous  pith,  4-5  millimetres  wide,  aoi 
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rmber  of  very  narrow  annnal  rings,  the  older  of  which  are 
ricy  the  outer  ones  strongly  excentria  They  are  nsoally 
i  by  rotten  wood  and  soil,  and  are  probably  gigantic  knots 
have  fallen  out  of  decaying  and  mouldering  trunks  in  the 
d  forest.  They  must  be  derived  from  either  Araticaria  or 
nfl^  and  very  probably  from  Arcmcaria  BidunlUi,  the  "  bunya- 
line,"  a  native  of  New  South  Wales. 
iration  of  Granular  Effervescent  Salines.  J.  W.  Hurty. 
and  Drugg.,  1883,  435.)  The  following  serves  as  the  base 
various  preparations  suggested  by  the  author : — 

Sodiom  Bicarbonate 10  parts 

Add  Tartaric 9     „ 

lis  mixture  may  be  added  any  medicament  desired,  which  is 
&  to  this  method  of  exhibition,  due  regard  being  given  to 
;  which  dosage  should  be  proportioned  to  not  more  than 
idims  of  the  granular  mixture.  The  granular  form  is  pro- 
j  simply  dampening  the  thoroughly-mixed  dry  powders  with 
alcohol,  and  passing  it  through  a  No.  10  sieve  by  rubbing 
e  hand.  For  drying  use  trays  made  by  stretching  muslins 
ames.  These  trays,  when  loaded,  are  suspended  over  a 
re  or  placed  in  bright  sunshine. 

a  dry,  oil  of  lemon  may  be  used  to  impart  an  agreeable 
to  the  granules.     The  following  formula  are  given : — 

Qrantdar  Effervescent  Lithium  Citrate, 

Sodiiun  Bicarbonate  .       •       .        .       .    10  parts 

Acid  Tartaric 9     „ 

lithium  Citrate 1     >» 

Oranular  Effervescent  Iron  Citrate, 

Sodium  Bicarbonate 10  parts 

Add  Tartaric 9     „ 

Ammonia  Cit.  of  Iron       .        .  .      1     „ 

Oranular  Effervescent  Magnesium  Citrate. 

Sodium  Bicarbonate 10  parts 

Acid  Tartaric 9     „ 

Biagnesiam  Citrate 6     „ 

magnesium  citrate,  in  order  that  it  be  quickly  and  entirely 
,  must  be  made  as  follows  : — 

I  citrate  acid  200  grams,  dissolve  in  600  c.o.  boiling 
L  water.    When  perfect  solution  is  effected,  add  60  grams 
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calcined  magnesia,  and  stir  continuously  until  in  solation, 
while  hot  into  a  shallow  dish,  and  set  aside  for  twenty-fomr ! 
A  solid  mass  will  form,  which  must  he  allowed  to  dry  i 
ordinary  temperature,  aud  then  powdered  in  a  mortar,  and 
in  a  stoppered  hottle.  Magnesium  citrate  made  thus  is  solii 
not  more  than  four  parts  of  water. 

Qranular  Effervescent  Citrate  of  Caffeine, 

Sodiom  Bicarbonate 40  parts 

Aoid  Tartaric 30     „ 

Citrate  of  Caffeine 1     »! 

The  hromides,  hismuth  and  ammonium  citrate,  pepsin,  c 
oxalate,  and  a  host  of  remedies  can  he  prepared  in  this  form. 

Process  for  Preparing  Extract  of  Hops.  W.  S.  Forster.  ( 
polyL  Joum.y  ccli.  288.)  The  author  distils  hops  by  mef 
steam,  and  recovers  the  ethereal  oils.  The  residue  is  exti 
with  carbon  bisulphide,  and  the  extract,  after  expelling  the  c 
bisulphide,  is  neutralised  with  soda  and  evaporated  in  a  va< 
It  is  then  treated  with  alcohol,  filtered,  and  the  residue  disi 
in  ether.  From  this  solution,  the  lupulin  is  separated  in  the 
of  an  alkaline  salt  by  the  addition  of  potash  or  soda, 
treatment  with  carbon  bisulphide,  the  hops  are  distilled  with 
to  remove  the  bisulphide ;  the  tannin  is  then  extracted  with  l 
water,  and  the  extract  evaporated.  In  brewing  with  these  sabet 
the  tannin  and  lupulin  extracts  are  added  to  the  beer  worts  1 
boiling;  whilst  the  hop  oil  is  added  after  boiling,  immed 
before  the  commencement  of  the  fermentation. 

Fellow's  Syrup  of  the  Hypophosphites.  A.  Tscheppe.  (P 
Rundschau,  March,  1884.)  The  author  publishes  an  artic 
this  popular  medicinal  compound.  After  asserting  the  inaoc 
of  a  professed  analysis  of  the  syrup,  published  by  A.  Gawalo 
of  Briinn,  the  author  explains  his  process  of  analysis,  and  cone 
by  giving  the  following  formula,  which,  he  states,  will  yi< 
product  in  every  respect  similar  to  the  original : — 

Soluble    Phosphate    or    Pyrophosphate    of    i  k  ___ 
Iion(U.S.P.) •^^^®- 

Hypophosphite  of  Sodium   .        .        .        .45 

Sulphate  of  Quinine 5 

Strychnine  (previously  dissolved  by  itself)   .      J 

Hypophosphite  or  Sulphate  of  Manganese   .    15 

Thick  Syrup  to 16  ozs. 

The  salts  are  dissolved  by  gentle  heat,  but  without  the  adc 
of  acid. 


»» 
»♦ 
»» 
»» 


NOTXS  AND  FOBMnUB. 


303 


Mirtrara  Carminatiya.  (Ghem,  and  Brtigg,,  1884,  290.  From 
the  FharmaoopoBia  of  the  Victoria  Hospital  for  Children.)  Dose  for 
a  child  one  year  old  : — 

Carbonate  of  Magnesia  ....       2  grains. 
Aromatio  Spirit  of  Anunonia  .        .        .2  minims. 

Glycerine 5 

Saccharated  Solution  of  Lime        .        .    8 
Compound  Tincture  of  Cardamoms         .5     „ 
Water 1  drachm. 

Syrup  of  Tolu.  M.  Malenfant.  (Joum,  de  Fliann.  et  de  Chim.) 
The  author  reoommends  to  prepare  this  syrup  in  the  following 
maimer: — 


»» 


»i 


Tincture  of  Tolu 

Water 

Sugar 

White  of  one  Egg. 


250  grm.  «  6  fl.  3 

6  kilos,  s  12  lbs. 

10  kilos.  =  20  lbs. 


Beat  the  white  of  egg  to  foam,  and  mix  it  with  one  litre  (one 
quart)  of  water;  then  add  the  tincture  of  tolu,  and  pour  the 
whole  upon  the  sagar  contained  in  a  boiler.  Now  add  the 
remainder  of  the  water,  and  heat  it  as  rapidly  as  possible  to 
boDing  over  a  fire,  without  stirring.  Finally  strain  and  filter. 
The  brief  boiling  is  necessary  to  separate  the  resinous  constituents 
of  the  balsam. 

AmuBsat's  Laxative  Symp.     {Pharm.  Oeniralhalle,  1883,  No  3.) 


Guaiao  Wood,  rasped 
Chicory  Root 
Burdox  Boot . 
Peony  Boot   . 
Fumitory  Herb 
Pansy  Herb  . 
Senna  Pods  . 
Honey  . 
Sugar    . 
Water    . 


100  grams. 

100 

100 

TOO 

100 

100 

500 

3 

4 


>♦ 


»» 


»» 


»» 


kilos. 

It 
q.  8. 


Infuse  the  drugs  with  5  kilos,  of  boiling  water;  after  twelve 
^onrs  express,  and  repeat  the  infusion  with  3  kilos,  of  boiling 
^ter;  unite  the  liquids,  strain,  add  the  honey  and  sugar,  and  boil 
theHquids  down  to  31°  Baume  (sp.  gr.  1-275). 

The  above  speciality  is  used  for  habitual  constipation. 

Corrosive  Sublimate  Gauze.  (Brit.  Med.  Jouni.y  April  5,  1884.) 
In  the  New  York  Hospital,  corrosive  sublimate  is  used  almost 
delusively  as  an  antiseptic  upon  gauze  or  jnte.     The  sublimated 
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gauze  is  prepared  by  immerBing  the  bleached  material  in  a  solution 
as  follows :  Corrosive  sublimate,  20  parts ;  water,  4*480  parts ; 
glycerin,  500  parts,  for  twelve  hours;  then  wringing  out,  and 
allowing  to  dry,  as  far  as  the  glycerin  will  permit.  At  the  time  of 
operation,  a  sublimate  solution  (1  in  1000)  is  allowed  to  trickle 
slowly  but  nearly  continuously  over  the  incision.  Bleeding  vessels 
are  tied  with  sublimated  catgut.  No  impervious  protective  is  used 
over  the  dressings,  as  by  retaining  the  moisture  of  the  dressings 
and  the  sweat,  it  is  thought  to  act  too  much  as  a  poultice.  Metal- 
lic instruments  must  be  immersed  in  a  five  per  cent,  carbolic  sola- 
tion,  as  the  bichloride  will  form  an  amalgam  with  them.  In  the  New 
York  Hospital,  not  only  is  the  part  to  be  operated  upon  washed 
wiMi  soap  and  water,  but  also  with  turpentine  and  alcohol,  two 
ounces  to  the  pint. 

Phosphorated  Solution  of  Allmminate  of  Iron.  L.  Feicht- 
mayor.  (PJiarm,  CentralhaZle,')  The  author  proposes  to  prepare 
this  compound  in  the  following  manner : — 

The  white  of  1  egg  (which  should  be  as  fresh  as  possible)  is 
disolved  in  500  grams  of  distilled  water,  the  solution  mixed  with 
10  grams  of  ethereal  tincture  of  chloride  of  iron,  decolorised  by 
light,  and  finally  with  4  drops  of  a  one  per  cent,  solution  of  phos- 
phorus in  ether. 

If  the  preparation  is  not  needed  immediately,  it  should  be  allowed 
to  stand  for  twenty.four  hours,  and  then  filtered. 

Boracic  Acid  Ointment  for  Eczema.    (Pharm.  CentralhdlleJ) 

Aoidi  Boxici  subt.  ptilv 6*0 

Vaselini 80*0 

Bals.  Femviani 0*50 

M.  ft.  ungt. 

Cure  for  Nitric  Acid  Bums.  A.  Irving.  (Chemical  News^  zliz. 
200.)  A  weak  solution  of  sulphurous  acid  is  recommended  by  the 
author  for  this  purpose ;  and  its  action  is  accounted  for  by  its  power 
of  arresting  the  destructive  oxidation  of  the  nitric  acid.  He  had 
occasion  to  test  its  efficacy  on  himself.  He  found  that  in  a  very 
few  minutes  the  blister  was  reduced ;  the  oxidizing  process  of  the 
strong  acid  was  completely  arrested,  without  having  reached  the 
roots  of  the  hairs  on  the  face ;  the  painful  irritation  was  completely 
removed,  and  in  an  incredibly  short  space  of  time  the  wound 
healed. 

Tinctura  Lappas.  C.  A.  Heinitsh.  (Amer.  Joum,  Pharm^ 
1883,  569.)     This  preparation,  which  has  been  strongly  recommended 
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for  the  treatment  of  psoriasis  inveterata,  may  be  prepared  according 
to  the  following  formula  : — 

Ground  Burdock  Fruit    .        .        .16  troy  ounces. 

Alcohol 3  pints. 

Water 1  pint. 

Mix  the  liquids,  and  percolate  in  the  usaal  way  until  4  pints  of 
tinctnre  are  obtained.  The  dose  used  is  a  tcaspoonf  ul  three  or  four 
times  a  day.  The  remedy  seems  to  be  effective;  after  several 
months'  use  the  patient's  hands  and  nails  assume  a  normal  con- 
ditioD. 

Alcohol  from  Chestnuts.  (Chem.  and  Drugg.,  1883,  562.) 
According  to  the  Moniteur  du  Produits  ChimiqueSf  alcohol  can 
be  extracted  from  chestnuts,  100  litres  of  the  latter  yielding  8 
litres  of  a  very  good  spirit.  The  chestnuts  are  first  dried,  to  de- 
velop the  saccharine  matter.  They  may  be  kept  for  a  considerable 
time  in  the  dry  state.  They  are  next  decorticated,  and  afterwards 
tntted  by  water  and  warmed  till  the  sugar  has  been  extracted. 
The  eolation  thus  obtained  is  called  tanade.  The  chestnuts  are 
tben crushed,  and  with  the  tanade  submitted  to  fermentation ;  after 
which  the  alcohol  is  extracted  by  distillation  ;  the  residue  serves  as 
AQsefal  food  for  fattening  cattle. 

Carthamin.  (New  Remedies,  1883,  273.)  This  is  the  beauti- 
fal  colouring  matter  obtained  from  the  safflower  (Garthamus  tine- 
Uim$\  and  has  the  composition  C^^  H^g  O7.  Cooley  gives  the 
following  mode  of  preparation  : — 

Safflower,  exhausted  by  washing  it  with  water  (or  with  water 
acidulated  with  acetic  acid),  is  dried,  coarsely  powdered,  digested 
in  a  weak  solution  of  carbonate  of  sodium ;  pieces  of  clean  white 
cotton  or  calico  are  then  immersed  in  the  solution,  and  acetic  acid 
gndaally  added  in  slight  excess ;  the  cotton  is  next  washed,  dried, 
and  digested  in  a  fresh  quantity  of  dilute  solution  of  carbonate  of 
aodiam,  and  agitation  employed  until  the  whole  of  the  colour  is 
again  dissolved;  the  new  solution  is  filtered,  and  slightly  super- 
■toated  with  citric  acid  (or  acetic  acid)  ;  the  carthamin,  which 
Ms  down  in  rich  crimson-red  flocks,  is  lastly  washed  with  cold 
distilled  water,  and  dried. 

It  forms  an  amorphous,  brilliant  greenish  powder,  nearly  insoluble 
in  water,  soluble  in  alcohol,  forming  a  gorgeous  purple  solution, 
and  in  weak  alkaline  leys  giving  an  equally  beautiful  red  one. 

This  is  said  to  be  the  only  article  which  will  brighten  the  com- 
plexion wittioat  injoriDg  the  skin. 

X 
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To  prepare  rouge  for  the  skin,  to  the  second  alkaline  solntioii 
mentioned  above,  a  qoantitj  o£,  finely-powdered  talc  or  Frencb 
chalk,  proportionate  to  the  intended  qnalitj  of  the  ronge,  should  be 
added.  Mix  well ;  precipitate  with  lemon  jnice  ;  and  lastly  collect 
the  powder,  dry  it  witli  great  care  with  as  little  heat  as  possible, 
and  tritnrate  it  with  a  very  small  quantity  of  oil  of  sweet  almonds, 
to  render  it  smooth  and  adhesive.  In  this  form  it  is  most  applicable 
for  the  lips. 

When  nsed  as  a  powder,  it  is  reduced  with  talc  to  extreme  fine- 
ness, and  is  applied  by  means  of  a  small  powder-puff. 

Acacia  Paste :  a  Substitute  for  Fate  de  Gmimanve.  E.  Sohe- 
wyck.  (Journ.  de  Fhann.  d'Anvers.)  The  author  suggests  the 
following : — 

Powdered  Oum  Arabio  ....  200  grams. 

Powdered  White  Sugar  .        .        .  200      „ 

White  of  three  Eggs 

Orange-flower  Water     .        .        .        .  60      „ 

Mix  the  powders,  add  the  whites  of  eggs  whipped  into  snow  wiib 
the  orange-flower  water,  and  mix  the  mass  carefully,  thicken  i'fc 
with  the  aid  of  a  gentle  heat  applied  for  about  ten  minutes,  knead- 
ing it  constantly,  and  when  the  paste  is  of  such  a  consistence  tha^ 
it  no  longer  adheres  when  applied  by  the  spatula  to  the  wood,  voM^ 
it  on  tins  previously  well  floured. 

Remedy  for  Sweating  Feet.  A.  M.  Vail.  (Joum.  Am,  3£«^- 
Assoc,  November  3,  1883.)  The  author  recommends  the  folloir- 
ing:— 

p.    Alum  exsicc 2  grains. 

Acidi  Boracici 2      ,, 

Aqu8B  Bosse 35      „ 

M.  Apply  with  soft  sponge  without  rubbing,  just  as  soon  as  tb^ 
shoes  and  stockings  are  removed,  while  the  feet  are  yet  moiB*- 
This  is  quite  necessary,  as  also  the  care  not  to  rub. 

Let  this  be  repeated  every  two  or  three  days  in  the  evening. 

Eerosine  Emulsion:  an  Effective  Insecticide  for  Fruit  Tre0^ 
R.  McClachlan.  (Ghem.  and  Bragg.,  1884,  25.)  This  prepara- 
tion is  made  as  follows : — 

Pure  Kerosine 1  gallon. 

Condensed  Milk 1^  pint. 

Water 3  pints. 

Mix  the  milk  and  the  water  before  adding  the  oil,  and  chum  unt^' 
the  whole  solidifies  and  forms  a  "  butter."     In  applying  this  prep^^ 
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ly  the  kerosine  "  butter  "  should  be  dilated  with  from  twelve  to 
m  times  its  quantity  of  water,  and  be  applied  immediately,  for 
3  allowed  to  stand,  the  "  butter ''  rises  to  the  surface,  and  the 
on  is  imperfect.  The  insects  can  be  more  readily  combated 
secticides  just  after  emergence  from  the  egg, 
rification  of  Bancid  Castor  OIL  (Oil,  Paint,  and  Dmg  Re- 
•.)  100  lbs.  of  the  rancid  oil  are  heated  to  30°  C.  in  a  boiler ; 
a  mixture  of  |  lb.  of  alcohol  (96  per  cent.)  and  ^  lb.  of  sul- 
o  acid  is  added  and  crutchcd  in.  The  mixture  is  then  allowed 
(tie,  and  the  oil  is  drawn  off  from  the  impurities  which  have 
d  at  the  bottom.  The  oil  is  again  washed  with  water  by  boil- 
rith  it  for  half  an  hour.  The  mixture  is  then  allowed  to  rest 
the  oil  has  collected  on  the  surface,  when  it  is  carefully  re- 
d.  Rancid  oil,  after  having  been  treated  in  this  way,  is  again 
r  use  in  the  manufacture  of  transparent  soap. 
itor  Oil  and  Glycerin.  (Chem.  and  Drugg.,  1883,  460.)  Dr. 
ism  Soper  claims  that  glycerin  increases  the  purgative  power 
istor  oil  when  given  with  it.  A  preparation  oombining  but 
nizing  these  two  is  active  in  teaspoonful  doses  (Lancet).  In 
%annacopoeia  of  the  hospital  of  the  University  of  Pennsylvania 
e  following  formula  by  Professor  H.  C.  Wood  : — 

Mixtura  Olei  Rlcini, 

01.  Eicini £.  5j. 

GlyoerinsB f.  5J> 

01.  MenthflB  PiperitsB gtt.  iij. 

datable   Cough    Mixture.     J.  M.  Fothergill.      (Ohem.  and 
jg.f  1883,  406.)     The  author  recommends  the  following : — 

SjT.  ScillsB       .......  5J* 

Add.  Hydrobromio.  dil 588. 

Spirit  Chloroform 5bs. 

AqufiB 3j. 

Jialation   for   Catarrh,    Coryza,    Asthma,    etc.      (Chem.  and 
}g*^  1884,  23.)     The  D.  A,  Apoth.  Zeit.  quotes  from  the  /.  de 
de  Paris,  the  formula  below,  from  the  prescription  of  M.  St. 
in: — 

Acid.  Carbolic 5  parts. 

Ammon.  pur.  liq 6     „ 

Aquas  dest 10     „ 

Alcohol 15     „ 
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Soak  some  cotton  wool  well  with  this  mixture,  and  breatl 
vapour  from  a  wide-montbed  bottle. 

Angostura  Bitters.     (Bmgg,  Circular,) 

Angostura  Bark iiy» 

Chamomile  Flowers '  ^i* 

Cardamom  Seeds 5ij. 

Cinnamon 5ij. 

Orange  Peel ^i, 

Baisins 1  lb. 

Dilated  Alcohol 2^  galla. 

Macerate  for  one  month,  then  press  and  filter. 

Starch  in  Soap.  E.  Herman.  (Seifensieder  Zeitung^  xzi 
Joum.  8oc.  Chem.  Ind.y  1883,  385.)  Potato-starch  is  freq 
added  to  the  soft  soaps  of  commerce,  and  the  quantity  preae 
be  determined  with  facility  in  the  following  manner :  10  gn 
the  soap  for  examination  are  dissolved,  with  the  aid  of  hi 
spirit  of  wine  of  85  to  90  per  cent,  strength.  In  the  case  a 
soap  the  solution  is  perfectly  clear,  but  with  soap  containing 
an  insoluble  residue  settles  down  at  the  bottom  of  the  vessd. 
residue  can  be  washed  by  decantation  on  to  a  tared  filter 
dried  at  a  low  temperature,  and  weighed.  It  is  of  a  greenish  < 
pulverulent,  and,  on  being  boiled  with  water,  forms  a  paste 
reacts  strongly  with  iodine.  An  examination  under  the  miati 
is  also  of  great  service.  One-tenth  of  the  quantity  aboTe 
tioned,  i.e.,  1  gram,  is  also  quite  sufficient  for  the  examinatio 
for  manufacturers,  etc.,  the  larger  quantity  is  safer.  A  small  ad 
of  starch  cannot  be  considered  an  adulteration,  and  indeed  fin 
purposes  it  is  of  a  certain  advantage,  as  in  the  treatment  of 
and  silk.  In  contracting  to  supply  manufacturers  of  textile  fi 
the  soap  maker  is  frequently  obliged  to  definitely  settle  the  an 
of  fatty  acids,  alkali,  potato-starch,  and  resin  which  shall  be  p 
in  the  soap.  A  soap  suitable  for  fulling  cloth  and  for  othei 
poses  should  not  contain  less  than  40  per  cent,  of  fatty  acid 
more  than  5  per  cent,  of  resin  and  6  per  cent,  of  potato-stard 

Sapo  Mercurialis.  Dr.  Oberlander.  (Zettachr.  det  o 
Apoth.  Ver,,  1883,  487.)  This  preparation,  which  is  intent 
replace  mercurial  ointment,  is  made  by  intimately  inoorporal 
part  of  mercury  with  3  parts  of  a  pure  neutral  soft  soap,  wii 
aid  of  a  little  glycerin.  It  is  superior  to  the  ointment  on  ac 
of  the  greater  readiness  with  which  it  is  absorbed  by  the  moial 
and  also  on  account  of  its  being  less  irritating. 
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Almond  Cream  Soap.    (Chem.  and  Drugg,,  1883,  359.) 

Adeps 250  parts. 

liquor  Potassfe 100     „ 

Alcohol G     ,, 

01.  Amygd.  amar ^     i» 

Artificial  Heliotropine  (Piperonal).  (Chemiker  Zeitwig,  Febru- 
arj  7,  1884.  From  Chem,  and  Brugg.)  The  starting-point  in  the 
manafaotnre  of  artificial  heliotropine,  which  is  now  so  much  used 
in  perfumery,  is  white  pepper. 

The  firsi  operation  is  the  extraction  of  piperine  with  alcohol. 
Kperine  is  then  converted  into  potassium  piperate  by  boiling  it  for 
twenty-four  hours  with  its  own  weight  of  caustic  potass  and  from 
0  to  6  ports  of  alcohol,  using  an  inverted  Liebig's  condenser.  On 
cooling,  the  potassium  piperate,  which  crystallizes  out  in  shining 
jellow  laminao,  is  washed  with  cold  alcohol  and  recrystallized 
from  hot  water ;  if  coloured,  it  is  bleached  by  animal  charcoal. 

The  next  and  last  operation  consists  in  tho  formation  of  piper- 
ooal,  or  artificial  heliotropine. 

One  part  of  potassium  piperate  is  dissolved  in  from  40  to  50  parts 
of  hot  water,  and  a  solution  of  2  parts  of  potassium  permanganate 
gndoally  poured  in  under  constant  stirring.  A  pasty  mass  is 
fonned,  which  is  placed  on  a  filter  and  washed  with  hot  water  until 
^  washings  cease  to  smell  of  heliotropine.  The  filtrate  and 
vtthings  ai^e  then  fractionally  distilled  over  an  open  fire.  Tho  first 
portions  of  distillate  contain  the  largest  proportion  of  piperonal 
(heliotropine),  the  greater  part  of  which  crystallizes  out  on  cooling. 
The  remainder  may  be  obtained  by  shaking  with  ether. 

Xaeassar  Hair  OiL  (Chem.  and  Drugg,,  from  Seifenfahrihant,) 
Digest  2\  ounces  alkanet  root  or  75  grains  of  alkannin  in  2  lbs.  best 
olire  oil  in  a  warm  place  for  several  days.  Filter  through  paper, 
Md  add  oil  of  lemon  24  grains,  oil  of  cinnamon  and  oil  of  cloves,  of 
^tth  15  grains,  otto  of  roses  6  minims.  Or  in  place  of  this  perfume 
^  oils  of  cinnamon  and  cloves,  of  each  15  grains,  oil  of  melissa  24 
gnins,  oil  of  bergamot  75  grains,  otto  of  roses  3  drops. 

Burdock  Boot  Hair  OiL  (From  Oil^  Faint^  and  Drug  Reporter.) 
One  hundred  and  fifty  grams  of  dry  burdock  root,  cut  into  small 
P^ooes,  are  placed  in  a  wide-necked  bottle,  and  covered  with  1  lb.  of 
good  pure  olive  oil.  The  bottle  is  put  in  a  warm  place.  The  oil  is 
Utered  through  filter  paper  or  cloth.    For  perfume  add ; — 

OilofBose 6  grams. 

„     Bergamot 16     „ 

,,     Qeraniam 4     „ 

„     Lemon ^     *» 
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Kraetzer*8  Formula  for  Hair  OIL  (From  Oil,  Paint,  a^vA  Drug 
Reporter.)  One  pound  of  crushed  wormwood  is  boiled  in  a  little 
water ;  then  the  crushed  mass  is  covered  with  1  ^  lbs.  of  purified 
rape-seed  oil  and  i)00  grams  of  alcohol.  The  mixture  is  well 
boiled  and  the  oil  pressed  out.  This  process  is  Repeated  three 
times,  using  fi*esh  quantities  of  wormwood  each  time ;  in  the  last 
two  operations  16  grams  of  lard  are  added  each  time. 

When  rape-seed  oil  is  used  instead  of  olive  oil,  it  is  important 
that  proper  perfumes  be  used.  It  is  best  to  use  those  oils  which 
have  a  powerful  odour,  such  as  geranium,  cinnamon,  cloves,  etc. 

In  several  experiments  made  with  vaseline  oil,  it  proved  to  be 
an  excellent  material  for  making  hair  oil.  All  oils,  even  the  most 
expensive,  are  subject  to  rancidity,  when  exposed  to  light  and  air, 
to  such  an  extent  that  at  times  it  becomes  impossible  to  hide  their 
odour  with  the  perfume.  Glycerin  can  also  be  used  in  making 
hair  oils ;  like  vaseline,  it  does  not  turn  rancid. 

A  preparation  similar  to  hair  oil  can  be  made  according  to  the 
following  formulte  :  45  grams  of  honey  are  heated  in  a  litre  of 
water  until  completely  dissolved ;  then  filtered  through  a  cloth,  and 
150  grams  of  glycerin  added  to  the  filtrate.  To  this  mixture  is 
added  a  solution  of  2  grams  of  oil  of  lemon,  1^  gram  oil  of  ber^ 
gamot,  12  drops  oil  of  rose,  and  18  drops  oil  of  orange,  in  225 
grams  of  Cologne  spirits.  The  whole  is  coloured  with  a  small 
quantity  of  tincture  of  saffron,  and  again  filtered  through  cloth. 

Hungarian  Cosmetic  (for  the  Beard).  A.  Vomdcka.  (New 
Remedies,  1883,  3G7.) 

Spermaceti 50  parts. 

Wax  (yellow  or  white)     ....  200      ,, 

Water 500      „ 

Gam  Arabic 150      „ 

Soap 100 

Glycerin 60 

Oil  of  Bergamot 6 


»♦ 

»» 


Geranium 5 


Mix  the  finely-cut  soap  and  fincly-powded  gum  Arahic  with 
200  parts  of  the  water  to  a  uniform  paste,  melt  the  wax  and 
spermaceti  with  300  parts  of  the  water,  upon  a  water-bath,  and 
when  they  are  melted  gradually  add  and  incorporate  the  soap^paste, 
constantly  stirring.  Remove  the  heat,  add  the  glycerin  very 
gradually,  and  allow  it  to  cool,  continuing  the  stirring.  Then  add 
the  aromatic  oils,  or,  in  place  thereof,  any  other  that  may  be 
preferred. 
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This  formula  yields  a  very  good  product,  which  may  be  kept  for 
a  loDg  time  unaltered  ia  well-closed  vessels.     In  order  to  produce 
the  proper  colour,  it  is  necessary  to  add :  for  brown,  a  sufficient 
quantity  (more  or  less,  according  to  the  depth  of  tint  desired)  of 
burnt  umber  or  sienna,  which  is  to  be  triturated  with  the  glycerin 
to  a  fine  paste,  entirely  free  from  grittiness ;  for  black,  add  a  proper 
amount  of  lampblack  to  the  brown  cosmetic.      Too  much  lamp- 
black makes  the  cosmetic  sticky  and  smeary. 

In  the  case  of  coloured  cosmetics,  yellow  wax  may  be  used.     For 
vihite  cosmetic,  however,  white  wax  must  be  employed. 
Strawberry  Pomade.    (Netu  Remedies,  1883,  207.) 

Fresh  ripe  Strawberries     ....      4  parts. 

„     Lard 25      ,, 

„     Tallow 5      ,, 

Alkanet q.s. 

Oil  of  Bose        .  .        .        .  .     q.s. 

The  strawberries  are  put  on  a  straining  cloth,  and  the  lard  and 
tallow,  previously  melted  and  heated  to  100°  C.  (212°  F.)  and  tinted 
red  with  alkanet,  poured  over  them.  The  strained  mass  is  stirred 
until  it  begins  to  set,  and  for  each  2  pounds  of  product,  1  drop  of 
oil  of  rose  added. 

Cold  Cream.  A.  Vomdcka.  (^ew;  Eeiwed/c^,  September,  1883.) 
Tbe  author  gives  the  following  formula  and  directions  in  the 
Seifenfabrikant : — 

White  Wax 200  parts. 

Spermaceti 500     ,, 

Oil  of  Almonds,  expressed  .        .  1600     „ 

Eose  Water 80     „ 

Oil  of  Bose,  for  each  2*4  kilos.       .        .        30  drops. 

Uelt  the  wax  and  spermaceti  at  a  gentle  heat  on  the  water- bath, 
poor  the  mass  into  a  very  shallow,  warmed  porcelain  dish,  and  let 
»t  stand  over  night  covered  with  paper.  Next  morning  begin  to 
work  the  hardened  mass  by  a  gentle,  uniform  to-and-fro  motion  of 
^pestle,  which  should  be  held  lightly  between  the  fingers  without 
exerting  pressure,  commencing  at  the  edge,  gradually  working 
towards  the  middle,  and  mixing  thoroughly. 

The  prescribed  amount  of  rose  water  is  now  slowly  added,  in  a 
thin  stream,  and  while  constantly  stirring.  If  desired,  5  grams  of 
borax  may  be  dissolved  in  the  rose  water,  which  will  facilitate  the 
oombination.  The  mortar  is  now  well  covered  and  set  aside  for  one 
or  two  days,  in  order  to  give  the  fat  a  chance  to  combine  with  the 
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water.  Ifc  is  then  again  briskly  stirred  for  a  quarter  or  half  an 
hoar,  and  finally  the  oil  of  rose  is  added,  previonsly  dissolred  in  a 
little  castor  oil,  which  latter  imparts  to  the  cold  cream  an  extremely 
handsome  dull  Instre. 

To  prevent  cold  cream  becoming  rancid  or  acid,  a  small  quantify 
of  salicylic  acid  dissolved  in  rose  water  or  sweet  spirit  of  nitre  may 
be  added. 

In  place  of  oil  of  rose,  other  oils  or  mixtnres  of  oils  may  be  used ; 
as  for  instance, — 

1. 

OilofNeroU 10  paxts. 

„      Rose 5     t, 

„     Lemon    .  .        .        .  15     „ 


Oil  of  Bergamot 9  grams. 

,,      Lavender  (tinest)    .                 .        .      3      „ 
,,      Kose 3o  drops. 


Oil  of  Lemon o  parts. 

„      Lavender  (finest)     .        .        .        .      5      ,, 
Musk 0*4      „ 

In  the  same  manner  as  the  above  is  prepared. 

Vaseline  Cold  Cream. 

Spermaceti 150  parts. 

Paraffin 150     „ 

Vaseline,  white 1000      „ 

Rose  Water 600     „ 

OD  of  Rose,  to  every  2*4  kilos.      .        .        SO  drops. 

Sachet  Powderp.     (From  the  Druggists'  Circular,) 

Violet. 


Powdered  Orris-root     . 

.    24  ounces. 

Gum  Benzoin 

.      3       ,. 

Tonka  Bean 

4  drachms. 

Oil  of  Bitter  AlmoDds 

6  drops. 

Extract  of  Cassia 

Music. 

6  drachms. 

Powdered  Orris-root    . 

•                • 

2  pounds. 

Grain  Musk . 

»                 •                 ■ 

.    30  grains. 

Carbonate  of  Ammonia 

•                 ■ 

.     10      „ 

Oil  of  Rose  . 

•                 • 

.    20  minims 
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Lavender. 

Lavender  Flowers         ....  8  oances. 

Dry  Thyme 4  drachms. 

Dry  Mint 2        „ 

Cloves 2        „ 

Oil  of  Lavender 30  minims. 

Tincture  of  Ambergris ....       1  drachm. 

PatcJioidL 

Powdered  Orris-root    ....       1  pound. 
Patchouli  Leaves         ....      8  ounces. 

Oil  of  Bose 30  drops. 

„     Patchouli 66      „ 

migating  Paper.    A.  Vomdcka.    (American  Drugg,  1884,  QS, 
the   Seifenfabrikant.)      There  are  two  kinds  of  famigating 
*  in  use,  one  which  burns  or  glows  when  ignited,  and  another 
ii  does  not  bnm,  but  is  only  carbonized. 

ongh  the  latter  kind  would  be  preferable,  because  a  slow 
ilization  and  combustioii  does  not  injure  the  fine  aroma  of 
in  substances  so  much  as  a  higher  heat,  jet  the  precaution  to 
this  kind  of  paper  only  on  a  moderately  warm  place  of  the 
is  so  generally  disregarded  that  it  is  better,  after  all,  to  far- 
soly  the  combustible  paper.  In  fact,  most  customers  who  call 
imigating  paper  are  accustomed  to  the  latter. 
fore  impregnating  the  paper  with  the  aromatic  substances,  it 
be  prepared  with  a  substance  which  will  cause  it  to  be  readily 
nized  or  burned. 

Incombustible  Paper, — Dense,  sized  paper  is  saturated  with  a 
on  made  from  1  part  of  alam  and  10  parts  of  distilled  water, 
Ined. 

Combustible  Paper. — ^Very  fine  tissue  or  cigarette  paper  is 
ited  with  a  hot  solution  containing  1  part  of  nitrate  of 
sium  in  10  parts  of  water,  and  then  dried.  This  process  is 
il  times  repeated. 

her  one  of  the  above  kinds  of  paper  may  be  coloured  by 
g  to  the  solntion  of  alum  or  saltpetre  some  water-soluble 
le  colour,  such  as  eosine,  brown,  methyl-green,  nigrosin  (6.G.), 
o-blne,  methyl-violet,  silver-grey,  phosphine,  orange,  etc. 
e  aromatic  solutions  with  which  the  paper  is  next  to  be  im- 
oated  may  be  prepared  after  formulas  like  the  following : — 
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1. 

Bretfeld  Spirit 1000  parts. 

Myrrh 40    „ 

Benzoin 500    ,, 

OilofBose 6    „ 

Bretfeld  Spirit 750  „ 

Balsam  of  Tolu 200  ,, 

Benzoin 100  „ 

Tonka  Bean 25  „ 

OUofVetiver 30  „ 

Bretfeld  spirifc  is  prepared  thus : — 

Orris  Boot 230  grams. 

Musk 0*15  gram. 

Alcohol 2240  grams. 

Oil  of  Lemon 60  drops. 

„     Bose 60    „ 

„     Neroli 90    „ 

White  Fillings  for  Decayed  Teeth.  (Ghem.  and  Drugg.)  Theie 
are  several  white  fillings  in  nse  by  dental  surgeons  which  contaiB 
neither  mercury  nor  silver.  The  ScieiUific  American  says  they  W 
made  by  mixing  oxide  of  zinc  with  impalpable  glass  powder  x& 
small  proportions,  and  just  before  using,  when  the  cavity  of  ft* 
tooth  is  prepared,  a  small  quantity  of  deliquesced  chloride  of  zinc  tf 
placed  on  a  glass  slab,  and  enongh  powder  added  to  make  a  thkk 
paste,  mixed  rapidly.  It  "  sets  *'  very  quickly,  and  forms  a  good 
temporary  stopping.  It  is  slightly  irritating  to  the  " nerve" of  • 
tooth,  and  should  not  be  inserted  directly  in  a  cavity  in  which 
caries  has  far  advanced  without  placing  a  little  solution  of  gatta- 
percha  in  chloroform  over  the  region  of  the  pulp.  But  a  less  irri- 
tating filling,  according  to  the  Lancet,  is  made  by  mixing  the  ws» 
power  of  oxide  of  zinc  with  pyrophosphoric  acid ;  this  is  a  morfl 
permanent  white  stopping. 

Tooth  Wash.  A.  Vomdcka.  (Bundschau,  July  20, 1883.)  A 
tincture  is  made  from  chips  of  cedar-wood,  such  as  is  used  for  th0 
finer  qualities  of  lead  pencils,  treating  1  part  of  it  with  5  ptf^ 
of  brandy.  In  250  grams  of  this  tincture  dissolve  oil  of  peppof" 
mint  2  grams,  oil  of  anise  1  gram.  The  author  states  that  ihi^ 
resembles  Pierre's  eau  dentifrice. 

Kid  Glove  Cleaner.     (PJiartn.  Record.) 

Dissolve  in  warm  Water        .  150  parts. 

White  Soap 250      „ 
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When  cool  add — 

Solution  of  Chlorinated  Sodn        .        .      165  parts. 
Water  of  Ammonia       .        .        .        .        10      ,, 

ab  all  into  a  smooth  paste,  and  apply  a  little  to  the  glove  by  means 
apiece  of  flannel. 

Bleaching  Sponges.  {New  Remedies,  July,  1883.)  The  follow- 
g  methods  are  recommended  by  correspondents  of  the  Pharma- 
utische  Zeitung  : — 

1.  First  clean,  wash,  and  squeeze  ont  the  sponges;  then  dip  them 
to  a  two  per  cent,  solution  of  permanganate  of  potassium.  Here 
ley  become  quite  brown  (from  separated  manganic  oxide) ;  after 
n  minutes  they  are  taken  out,  washed  in  water,  again  well-pressed, 
id  then  dipped  into  a  two  per  cent,  solution  of  oxalic  acid  pre- 
rably  diluted  sulphuric  (1 :  20)  or  diluted  hydrochloric  acid 
.:15)],  in  which  they  become  perfectly  white.  Success  mainly 
spends  on  the  soaking  in  the  permanganate  solution ;  if  they  are 
ttoerated  too  short  a  time,  they  do  not  become  thoroughly  white  ; 
too  long,  they  are  apt  to  become  rotten  (Dr.  Siemens). 

2.  First  clean  the  sponges  by  immersing  them  in  diluted  hydro- 
iloiic  acid.  Then  soak  them  in  the  bleaching  liquid,  composed 
^  hyposulphite  of  sodium  1  part,  water  12  parts,  and  hydrochloric 
ad  2  parts.  After  some  time  they  are  removed  and  well- washed. 
0  the  last  wash-water  a  little  glycerin  is  added  in  order  to  pre- 
trre  the  sponges  soft.  The  liquid  is  best  pressed  out  by  passing 
le  sponges  throagh  a  clothes-wringer. 

Toilet  sponges,  which  have  been  in  use,  often  become  peculiarly 
imy,  fatty,  and  almost  useless,  owing  to  some  action  of  the  soap, 
ere  washing  in  distilled  water  does  not  remove  the  difficulty.  It 
ay  be  overcome  by  using  fused  chloride  of  calcium.     The  sponge 

pressed  as  much  as  possible,  placed  un  a  plate,  the  powdered 
iloride  of  calcium  sprinkled  upon  it,  and  allowed  to  deliquesce 
pen  the  sponge.  After  about  half  an  hour,  the  sponge  may  be 
Bsbed  in  water  and  dried,  when  it  will  become  white  (M.  v. 
alU). 

Though  all  the  above  processes  furnish  satisfactory  results,  yet 
le  following  combination  and  modification  of  two  of  the  above 
tocesses,  which  was  devised  by  Mr.  John  Borham,  and  has  been  in 
8e  in  Bellevue  Hospital  for  a  considerable  time,  will  be  found  to 
^ork  better  still  :— 

Soak  the  sponges,  previously  deprived  of  sand  and  dirt  by  beating 
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and  washing,  in  a  one  per  cent,  solation  of  permanga 
potassium.  Then  remove  them,  wash  them  tfaoroaghly  witl 
and  press  out  the  water.  Next  put  them  into  a  Bolation 
half  pound  of  hyposulphite  of  sodinm  in  one  gallon  of  M 
which  one  ounce  of  oxalic  acid  has  been  added,  and  leava 
the  solution  for  fifteen  minutes.  Finally,  take  them  out  an 
them  thoroughly. 

By  this  treatment  the  sponges  are  rendered  perfectly 
Many  sponges  contain  a  more  or  less  dark  coloured,  brownii 
If  treated  only  with  permanganate  and  acid,  the  core  is  eii 
bleached  at  all,  or  if  it  has  been  somewhat  bleached,  the  tini 
to  grow  again  darker.  By  the  above  modification,  every  pen 
the  sponge  is  rendered  white,  and  remains  so. 

To  Impart  a  Fresh  Green  Colour  to  Fats  and  Oils.    G.  So 

{New  Remedies f  1883,  197.)  According  to  the  author,  this 
accomplished  by  heating  the  oil  with  about  one- twentieth 
water,  and  a  sufficient  amount  of  finely-cut  green  grass, 
naked  fire,  under  constant  stirring,  until  the  water  is  eva; 
[The  process  is  mentioned  in  reply  to  a  query  in  the  Phoi 
Zeilung^  how  a  fine  green  colour  may  be  imparted  to  the  s 
olea  cocta  and  other  preparations  supposed  to  be  made  fro 
chlorophyll,  containing  parts  of  plants.  The  same  process 
used  for  imparting  a  fine  green  colour  to  preserved  yeg 
pickles,  etc.]. 

The  same  author  states  that  the  same  efiect  may  be  prod 
water  (when  green  grass  is  not  available)  by  triturating  en 
a  mixture  containing  10  parts  of  powdered  turmeric  and  1 
indigo  with  the  water  before  heating  with  the  oil. 

Lime  as  a  Solvent  for  Gum  Besins.  (New  Bemedtes^  188 
A  weak  (7^  per  cent.)  solution  of  caustic  lime  serves  (acoor 
the  Pharm,  Gentralhalle)  as  a  useful  solvent  for  many  gan 
allowing  the  solutions  to  mix  with  water  without  precij 
The  proportions  that  may  be  dissolved  are  :  aloes,  1  in  15  ; 
niacum,  1  in  4;  assafcetida,  1  in'  15 ;  catechu,  1  in  10 ;  gn 
1  in  7 ;  myrrh,  1  in  5 ;  opium,  1  in  10. 

Bed  Ink.  The  DeuUch,  Ajpoth.  Zeitimg  gives  the  fo 
formula  :— 

Cochineal \    ounce. 

Gum  Arabic  (in  powder).        .  •in 

Potassium  Tartrate,  cryst.      .  .      1      „ 

Distilled  Water  (hot)      ....      8  ounces. 
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Make  a  solation,  filter,  and  add — 

Bamt  Alum 2  drachms. 

Oil  of  Cloyes 4  |  mluims. 

This  makes  an  exceptionally  fine  ink. 

Ink  for  Markings  Packages.  (Cliem.  and  Drugg.,  1883,  612.) 
Shellac,  2  ounces ;  borax,  2  ounces ;  water,  25  ounces ;  gum 
arable,  2  ounces ;  Venetian  red  or  lampblack,  sufficient  to  colour. 
Boil  the  borax  and  shellac  in  the  water  until  thej  are  dissolved, 
•dd  the  gum  arabic,  and  withdraw  from  the  fire.  When  the  soln- 
tioD  has  become  cold,  make  up  to  25  ounces  with  water,  and  add 
Tenetian  red  enough  to  bring  it  to  a  suitable  consistence  and  colour. 
This  ink  must  be  preserved  in  a  glass  or  earthenware  vessel. 

Gold  Ink.  {Ghent,  and  Drugg. ^  1883,  612.)  Rundschau  quotes 
from  Bheinfeld  in  the  Self.  Ztg.  the  following  process : — Take  equal 
pirts  of  iodide  of  potassium  and  acetate  of  lead ;  put  them  on  a 
filter,  and  pour  over  them  twenty  times  the  quantity  of  warm 
dialilled  water.  As  the  filtrate  cools,  iodide  of  lead  separates  in 
golden  scales.  This  is  collected  when  the  filtrate  has  quite  cooled, 
washed  with  cold  water  on  a  filter,  and  rubbed  up  for  an  ink  with 
t  little  mucilage.  The  ink  thus  made  must  be  shaken  every  time  it 
11  used. 

bdelible  Karking  Ink  free  from  Silver.  (Drugg.  Circular.)  To 
t  oonoentratod  aqueous  solution  of  chloride  of  copper  add  solution 
of  caoifcib'potash  as  long  as  a  precipitate  is  produced.  Allow  to 
Kttle,  dtoiknt  or  siphon  off  the  supernatant  liquid,  and  dissolve  the 
pnaptteto  in  the  least  possible  quantity  of  water  of  ammonia. 
Roallyy  add  about  6  per  cent,  of  dextrin.  After  the  writing  made 
^th  this  ink  is  dry,  it  must  be  gone  over  with  a  hot  iron  before 
being  washed. 

Befining  of  Shellac.  E.  L.  And6s.  {Archiv  der  Pharm.  [3], 
Qi.  291.)  The  crude  shellac  is  refined  in  the  following  way : 
H  kilos,  of  soda  are  dissolved  in  45  litres  of  water  contained  in  a 
mnll  boiler  or  kettle ;  5  kilos,  of  the  crude  shellac  are  added  in 
>nttU  quantities  at  a  time.  This  turbid  solution  has  the  character- 
^  odour  of  shellac  and  a  violet-red  colour.  The  liquid  is  boiled 
for  a  few  minutes,  and,  while  hot,  a  wooden  air-tight  cover  is 
cemented  on  the  vessel.  When  the  liquid  is  quite  cold,  the  cover 
is  removed,  and  the  thin  cake  of  fat  which  is  found  on  the  surface 
is  separated.  The  solution  is  filtered  through  linen,  the  clear 
Otrate  slowly  decomposed  with  dilute  sulphuric  acid,  and  the  result- 
iog  shellac  washed  with  water  until  no  acid  reaction    remains. 
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The  washed  resin  is  now  pressed  and  melted  in  boiling  water,  wl 
it  can  be  shaped  with  the  fingers.  This  shellac  is  cooled  in  wi 
containing  glycerol,  and  when  hard,  is  dried.  The  refined  shd 
forms  yellowish  white  glistening  tafts  or  bars,  which,  when  dry, ; 
yellowish  brown ;  it  should  entirely  dissolve  in  alcohol. 

Valuation  of  Gelatin.  F.  Prollins.  (DingL  polyt.  Jam 
ccxlix.  425.  From  Journ,  Ghenu  Soc)  The  aathor  has  detenmi 
the  amount  of  ash,  water,  and  insoluble  matter  (residue  insoluble 
hot  water)  in  various  kinds  of  gelatin.  To  ascertain  the  geW 
izing  property,  1  part  of  the  sample  was  dissolved  in  90  parts 
water,  filtered,  and  the  degree  of  viscosity  determined. 


Astracan,  from  Schmidt  and  Dihl- 
mann,  Stattgart 

Ditto,  from  a  collection  .... 

Ditto,  fine  iridescent  Russian 
qaality,  Tubingen  collection.     . 

Ditto,  Bussian,  from  Gehe  of 
Dresden 

Ditto,  in  laminsB,  from  Gehe    .     . 

Ditto,  in  threads,  known  as  Ham- 
burg threads 

Hamburg  Isinglass 

Another  quality 

BoUed  northern  Fish  Bladder  .    . 

Icelandish  Bladder 

Indian  Isinglass 

Yellow,  quiUity  unknown    .     .     . 


Ash. 

Water. 

Insoluble. 

P.O. 

p.c. 

p.c. 

0-20 

16-0 

2-8 

0-37 

18-0 

0-7 

1-20 

170 

10 

0-80 

19-0 

30 

0-60 

19-0 

0-4 

0-40 

17-0 

1-3 

1-30 

19-0 

2-3 

018 

190 

5-2 

3-20 

1-5 

10-8 

0-60 

17-0 

21-6 

0-78 

180 

8-6 

2-30 

17-0 

16-6 

Time  rMOinl 
theaoIvUoBloi 
oat 


■econda. 

507 
485 

500 

491 
480 

477 
470 

467 
468 

487 
860 


To  judge  of  the  purity  of  isinglass,  it  is  also  recommended 
subject  the  example  to  microscopic  examination. 

Substitnte  for  Tartar  Emetic  in  Dyeing.  (Dingl.  polyt.  Jom 
ccli.  48.)  Tartar  emetic  is  being  gradually  replaced  in  dyeing  i 
printing  by  a  new  antimony  preparation,  consisting  of  potSfl 
antimonic  oxalate,  Cg  0^2  Sb  K3  +  6  Hg  O.  It  is  obtained  by  ai 
rating  a  boiling  solution  of  hydrogen  potassium  oxalate  (saLi 
sorrel)  with  freshly  precipitated  antimonious  oxide,  and  filter 
the  mixture  whilst  hot.  On  cooling,  potassio-antimonio  oxal 
crystallizes  out.  This  preparation  is  sold  at  a  moderate  price  1 
substitnte  for  tartar  emetic  in  fixing  tannin  colours. 

Colouring  Amber.  E.  Hanausek.  (Oil,  Paint,  and  L 
Beporter,)     For  colouring  amber  it  is  necessary  to  find  a  liqnic 
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wkich  the  amber  can  be  heated,  and  this  liquid  must  fulfil  the 
following  conditions: — Its  boiling  point  must  lie  above  150°  C, 
and  it  is  better  if  it  boils  above  200°.  The  amber  must  not  be 
attacked  by  the  hot  liquid,  nor  must  its  physical  characters  be 
ohaDged.  The  liquid  must  be  able  to  dissolve  dyes,  and  not  decom- 
pose them,  or  at  least  not  rapidly.  It  should  also  bo  mentioned 
that  the  dyestuffs  employed  must  not  decompose  at  150  or  200°  C. 
Many  of  the  fatty  or  essential  oils,  and  also  solid  fats  and  hydrocar- 
bons which  melt  below  150,°  may  fulfil  these  conditions.  The 
attempt  to  impart  different  shades  of  colour  to  amber  was  made 
with  linseed  oil.  The  following  pigments  dissolve  in  it  without 
being  entirely  decomposed  at  200°  C,  viz.,  dragon's  blood,  aliza- 
rine, purpnrine,  and  indigo.  Of  the  aniline  colours,  fuchsin,  aniline 
▼iolet,  methyl  green,  and  alkali  blue,  all  refuse  to  dissolve  in  pure 
linseed  oil.  In  carrying  out  the  experiment  a  weighed  quantity 
was  stirred  into  linseed  oil,  and  the  piece  of  amber  to  be  coloured 
suspended  therein,  and  slowly  heated  to  190  or  200°  C.  The  liquid 
was  then  kept  for  some  minutes  at  the  temperature  of  180  or  200,° 
after  which  the  source  of  heat  was  removed,  and  the  hot  liquid 
allowed  to  cool.  After  taking  the  amber  out  of  the  oil  and 
cleansing  it,  it  was  found  to  be  dyed. 

A  light  or  dark  reddish  brown  can  be  made  with  dragon's  blood, 
bright  yellow  with  alizarine,  an  orange-yellow  with  purpurine, 
%ht  or  dark  green,  dark  blue,  and  black  from  indigo.  The  pro- 
portions of  indigo  that  must  be  taken  to  obtain  the  shades  men. 
tioned  are  given  as  follows : — For  light  green,  ^th  of  a  part  of 
indigo  to  100  parts  of  oil ;  for  dark  green,  |  a  part  to  100 ;  for 
<lark  blue,  1  part  of  indigo  to  100 ;  and  finally,  for  black,  4  or  5 
parts  of  indigo  to  100  of  oil.  On  heating  the  oil,  the  indigo  dis- 
solves in  it  and  imparts  to  it  a  very  beautiful  reddish  purple. 

By  frequently  heating  these  mixtures  to  200°  C,  both  the  indigo 
^d  the  linseed  oil  sufier  some  change.  The  oil  gets  thicker  and 
^8  brown,  and  when  heated  it  no  longer  assumes  such  a  fine  pur- 
ple colour.  A  mixture  that  has  undergone  this  change  from  heat- 
ing, colours  amber  brownish ;  hence,  when  it  is  desired  to  obtain 
pue  shades  of  green  and  blue,  it  is  necessary  to  frequently  change 
the  dye  baths  or  renew  them.  In  dying  black  it  is  not  necessary  to 
suspend  the  amber  in  the  liquid,  for  it  is  coloured  more  quickly 
^hen  it  lies  on  the  bottom  in  contact  with  any  undissolved  indigo. 

If  finely  pulverized  asphalt  is  put  in  linseed  oil,  and  the  oil 
beated  until  it  almost  boils,  a  portion  of  the  asphalt  will  dissolve, 
forming  a  brownish  liquid  and  having  a  distinct  green  fluorescence. 
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Amber  that  has  been  heated  in  this  h'qaid  for  a  long  time  to  200^ 
C.  acquires  a  brownish  coloar,  and  has  a  slight  greenish  floor- 
escence.  This  flnorescence  is,  however,  mnch  more  distinct  and 
striking  if  the  amber  is  subsequently  heated  in  a  mixture  of  1 
part  of  indigo  in  1000  of  oil.  All  hydrocarbons  which  are  fluor- 
escent themselves  can  impart  this  quality  to  amber. 

Label  Varnish.     (Neio  Bemedies,  1883,  301.)    One  of  the  best 
label  varnishes  is  the  following : — 

Sandarac  (ia  coarse  powder)     .        .        .  100  parts. 

Mastic           ,,              „            ...  40 

Copaiba 15 

Venice  Turpentine 80 

Oil  of  Turpentine 40 

Alcohol 90 

Absolute  Alcohol 90 

Macerate  until  solution  is  efiected. 

Rapidly  Drying  Varnish.  W.  Dauner.  (Amer.  Joum.  Pharm.^ 
1884,  294.)  The  author  recommends  the  following : — Mix  inti- 
mately colophony  with  thick  milk  of  lime,  after  twenty-fonr  hours 
dry  by  heat,  and  powder.  This  powder  is  used  for  preparing  var- 
nishes from  soft  resin,  as  follows : — Melt  100  parts  of  pine  resiiiy 
add  with  constant  stirring  10  to  15  parts  of  the  above  powder, 
continue  to  heat  for  thirty  minutes,  remove  from  the  fire  and 
add  25  to  50  parts  of  linseed  oil  and  35  to  90  parts  of  tnrpentine, 
according  to  the  thickness  desired. 

Novelties  in  Varnishes  and  Shoe  Polishes.  (PharmaceuHeal 
Becordf  June  1, 1884.)  The  Scientific  American  translates  the  follow- 
ing from  a  German  publication  called  Neiute  Erfahrungen  :-^ 

Beinhardt  has  devised  a  method  of  destroying  the  stickinesB  of 
varnish,  which  consists  in  placing  the  article  in  a  closed  vessel  or 
chamber  where  it  can  be  exposed  to  the  action  of  ozonised  air  in 
motion. 

A  leather  varnish  or  polish  is  prepared  by  Gunther,  of  Berlin, 
by  mixing  a  filtered  solution  of  80  parts  of  shellac  in  15  parts  of 
klcohol,  with  3  parts  of  wax,  2  parts  of  castor  oil,  and  a  snfficient 
quantity  of  pigment.  The  mixture  is  evaporated  in  a  vacnnm  to  a 
syrup.  The  varnish  is  applied  to  the  leather  with  a  brash  mens* 
tened  with  alcohol  or  with  a  colourless  alcoholic  varnish. 

Nicolet,  of  Lyons,  prepares  boot  blacking  by  dissolving  150  parts 
of  wax  and  15  parts  of  tallow  in  a  mixture  of  200  parts  of  linseed 
oil,  20  parts  of  litharge,  and  100  parts  of  molasses,  at  a  tempe- 
rature of  230  or  250""  F.    After  this  103  parU  of  lampblack  ara 
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added,  and  when  cold  it  is  dilated  with  280  parts  of  spirits  of 
inrpentine,  and  finally  is  mixed  with  a  solution  of  5  parts  of 
gam  lac  and  2  parts  of  aniline  voilet  in  35  parts  of  alcohol. 

Heio,  in  Kanfering,  makes  another  kind  of  shoe  blacking  by 
melting  90  parts  of  beeswax  or  ceresine,  30  parts  of  spermaceti, 
and  350  parts  of  spirits  of  turpentine,  with  20  parts  of  asphalt 
TarDisb,  and  adds  10  parts  of  borax,  20  parts  of  lampblack,  10 
parts  of  Prnssian  blue,  and  5  parts  of  nitro- benzol. 

Branner  uses  10  parts  of  bone-black,  10  parts  of  glucose  syrap, 
5  parts  of  sulphuric  acid,  20  parts  of  train-oil,  4  parts  of  water, 
and  2  parts  (carbonate  of)  soda.  The  bone-black  and  glucose  are 
stirred  with  the  acid  in  a  porcelain  vessel  until  the  whole  mass  is 
homogeneous  and  has  a  shining  black  surface  when  at  rest.  The 
8oda  is  dissolved  in  a  little  water,  and  boiled  with  the  oil  under 
constant  stirring  until  it  forms  a  thick  liquid,  and  then  the  other 
mixture  is  stirred  into  it.  By  varying  the  proportions  of  these  two 
mixtares,  the  blacking  is  made  thinner  and  softer,  or  harder  and 
fimer.  The  substances  sold  as  French  polish  are  mostly  composed 
of  these  ingredients.  In  this  and  all  other  kinds  of  shoe  blacking 
made  with  bone-black  and  sulphuric  acid,  the  precalition  must  be 
observed  of  stirring  rapidly  and  evenly  after  the  acid  is  added, 
otherwise  lumps  will  be  formed  that  are  difficult  to  crush,  and  the 
UacloDg  will  have  a  granular  condition  that  does  not  belong  to  it. 
6ood  shoe  blacking  must  always  remain  soflb,  and  show  a  smooth, 
voiform  surface  when  applied  to  the  leather. 

Soap  Varnishes.      E.  Andres.     (From  Joum.  Soc,  Chem.  Lid,) 
This  varnish,  owing  to  its  cheapness,  complete  resistance  to  water, 
ttd  considerable   elasticity,  is   of  value   for  many   purposes.     To 
make  it,  boil  good  tallow  soap  vnth  soft  water  until  dissolved,  and 
ilter  while  hot  through  cloths,  heat  again,  add  an  equal  volume  of 
vater  and  a  boiling  solution  of  alum  as  long  as  an  alumina  salt  is 
precipitated.     Let  the  stearate  of  alumina  settle  from  off  the  water, 
ud  wash  the  precipitate  thoroughly,  then  dry  and  heat  on  a  water- 
hath  until  transparent.     Finally,  stir  the  preparation  into  turpen- 
&e,  heated  nearly  to  boiling,  until  a  solution  is  made  of  the  consis- 
tecy  of  thick  varnish,  which   can  afterwards  be   thinned  with 
more  turpentine  if  required.     Johnson's   waterproof  varnish,  for 
ympet  and  cloth,  is  made  by  dissolving  copperas  in  water,  adding 
•otp  solotion  thereto,  and  straining  off  the  precipitated  stearate  of 
inm.    If  this  be  dissolved  in  bisulphide  of  carbon  or  benzole,  a  water- 
proof vamish  is  obtained.     For  a  white  varnish  use  alum  instead 
of  copperas.     Varnish  for  gilding  is  made  as  follows : — 50  parts 
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soda  are  dissolved  in  100  parts  water  in  a  copper  vessel  heated  to 
boiling,  and  100  parts  powdered  resin  stirred  in  and  boiled  for  two 
or  three  hoars  nntil  perfectly  clear.  Let  it  cool,  pour  off  the  super- 
natant water  from  the  heavy,  viscous  resin  soap,  add  100  parts  of 
fresh  water  and  15  parts  of  steeped  glue,  and  heat  till  the  whole  ifl 
dissolved.  This  makes  a  quick-drying  varnish  ;  for  a  slow  drying 
varnish  add  from  10  to  20  parts  glycerin  of  28®  B.  The  abofc 
resin  soap,  mixed  with  about  5  per  cent,  ammonia,  forms  a  vei^ 
cheap  and  durable  vehicle  for  paints.  Water  glass  paints  are  onl^ 
successful  when  mixed  in  small  qaantities  and  applied  immediately. 

Manganese  Varnish.  (Oil,  Paint,  and  Drug  Beporter,  April  23, 
1884.)  The  manganese  varnishes  are  prepared  by  the  use  of  man" 
ganous  oxide,  manganic  oxide,  manganese  peroxide,  and  speciaiBl} 
manganese  borate.  The  last-named  compound  gives  a  yamish  d 
such  excellent  properties  that  it  must  be  preferred  to  all  othei 
substances  used  for  the  same  purpose. 

Manganese  borate  varnish  is  prepared  in  the  following  maimgr : 
— 2  kilos,  perfectly  dry,  white  manganese  borate,  fi-ee  from  iron,  id 
very  fine  powder,  are  gradually  stirred  into  10  kilos,  linseed  oil, 
which  is  heated  in  a  suitable  vessel.  By  continual  stirring  a  Qui* 
form  distribution  of  the  salt  in  the  oil  is  effected.  The  heating  ii 
continued  until  the  temperature  of  the  oil  reaches  200°  C.  It  i> 
to  be. observed  that  a  good  quickly-drying  varnish  can  only  be 
obtained  when  the  manganese  borate  is  entirely  free  from  iron. 

1000  kilos,  of  linseed  oil  are  then  heated  in  the  varnish  ketfle^ 
until  it  begins  to  bubble.  Then  the  mixture  of  linseed  oil  mad 
manganese  borate  is  run  in,  in  a  thin  stream,  the  fire  is  inoreaaed, 
and  the  mixture  is  heated  to  a  violent  ebullition.  After  abont 
twenty  minutes'  boiling,  the  varnish  is  ladled  out,  filtered  wb3e 
still  hot*  through  cotton,  and  is  then  ready  for  use.  Slabs  of  wood 
which  were  immersed  in  the  hot  varnish  were  coated  with  a  per* 
fectly  dry,  glassy  layer  in  from  sixteen  to  eighteen  hours. 

It  was  shown  by  experiment  that  manganese  borate  has  the  pro- 
perty of  converting  linseed  oil,  at  comparatively  low  temperatareti 
into  rapidly-drying  varnish ;  a  temperature  of  40^  is  sufficient.  If 
a  small  linen  bag  containing  80  grams  of  manganese  borate  is  sus- 
pended in  a  10- litre  flask  filled  with  linseed  oil,  the  latter  when 
placed  in  a  warm  place  will  be  converted  into  a  good  drying  var- 
nish in  ten  to  fourteen  days. 

Glue  for  Bendering  Paper  Waterproof.  (Cosmos  les  Mandet 
April  12,  1884.)  Labels  may  be  fixed  upon  tin  boxes,  etc.|  ex- 
posed to  damp,  by  the  following  method.     White  of  egg  is  diluted 
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With  half  a  part  of  wafcer,  and  applied  with  a  brash  to  the  surfaces 
to  be  Bnited.  A  hot  iron  is  then  passed  over  the  paper,  so  as  to 
ooa^late  the  albumen.  By  means  of  successive  layers  of  paper 
and  albumen,  waterproof  boxes,  etc.,  may  be  formed. 

Paste  for  Fixing:  Labels  on  Metals.  (Neiv  Remedies,  1883,  275.) 
The  following  composition  is  recommended  : — 

Maoilage  of  Tragacanth     .  .        .10  parts. 

Honey 10    ,, 

Flour 1    „ 

Prencll  Shoe  Blacking.  {Chemist  and  Druggist,  1884,  24,  from 
Scientific  American.^  Vinegar,  2  pints ;  soft  water,  1  pint ;  glue 
(fine),  4  oz. ;  logwood  chips,  8  oz. ;  powdered  indigo,  2  drachms ; 
bicliromate  of  potash,  4  drachms ;  gum  tragacanth,  4  drachms ; 
gljoerin,  4  oz.     Boil,  strain,  and  bottle. 

Process  for  the  Preparation  of  Artificial  Gutta-percha.  M. 
Zingler.  (Jm(,rn,  Soc.  Chem.  Ltd.,  1883,  355.)  50  kilos,  copal 
•nd  7*5  to  15  kilos,  powdered  sulphur  are  mixed  with  double  the 
quantity  of  oil  of  turpentine,  or  with  55  to  66  litres  petroleum,  in 
I  tank  which  contains  an  agitator,  and  the  mixture  is  heated  to 
122-150°,  and  stirred  till  completely  dissolved.  The  mass  is  then 
oooled  down  to  about  38°,  and  a  solution  of  casein  added  which 
contains  about  3  kilos,  of  casein  dissolved  in  weak  ammonia  water 
ttd  a  little  methylated  alcohol.  The  mass  is  then  a  second  time 
Wted  to  122-155°,  until  it  assumes  a  thin  consistency.  It  is 
tlien  boiled  with  a  solution  of  tannic  acid  containing  15-25  per 
cent,  tannic  acid  and  about  '5  kilos,  ammonia.  After  boiling  for 
*B?eral  hours,  the  mass  is  cooled,  washed  with  cold  water,  kneaded 
inbot  water,  rolled,  and  dried. 

Waterproof  Lac.  (Chemist  and  Druggist,  1883,  406.)  The  lac 
viih  which  gossamer  and  other  articles  made  out  of  gutta-percha 
were  covered  to  give  them  their  shiny  appearance,  but  without 
baying  any  detrimental  influence  upon  their  waterproof  properties, 
ttmade  thus: — 

Gum  Lao 600  grams. 

Borax 200      „ 

Aniline  Black 2-3      „ 

The  borax  is  dissolved  in  hot  water,  the  lac  gradually  added,  the 
whole  boiled  to  perfect  solution,  and  the  aniline  at  last  added. 
Tlda  lac  is  waterproof,  and  is  applied  by  being  spread  over  the 
article  with  a  linen  rag  dipped  into  the  solution. 

More  expensive   is    the    following  recipe : — 1  part    of   common 
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black  gatta-percba  is  dissolved  in  5  to  6  parts  of  carbon  bisnlpbidt 
and  applied  witb  a  camel's-bair  brosb.  Tbis  lac  possesses  th 
property  of  always  being  elastic,  no  matter  to  wbat  temperature  c 
tbe  atmospbere  it  may  be  exposed. 

Cement  for  Caoutchouc.  (American  DruggUi,  1884,  95. 
Powdered  sbellac  is  soaked  in  ten  times  its  weigbt  of  strongc 
ammonia  water,  wbereby  a  transparent,  gelatinous  mass  is  pn 
daced,  wbicb  is  afterwards  melted  by  placing  tbe  vessel  in  be 
water.  (It  is  also  stated  tbat  tbe  mass  becomes  liquid  of  its  ow: 
accord  on  standing  for  some  weeks.)  Wben  using  tbe  cement^  ih 
surfaces  of  tbe  caoutcboac  are  coated  witb  some  of  tbe  liquid  maa 
and  tben  firmly  pressed  together.  As  soon  as  tbe  ammonia  hi 
evaporated,  the  caoutcboac  joint  hardens,  and  the  points  of  unioi 
become  as  firm  as  tbe  caoatchoac  itself.  Tbe  same  cement  is  ab 
stated  to  be  suitable  for  fastening  caoutchouc  upon  metal,  glasSy  o 
other  smooth  surfaces. 

An  Improved  Metallic  Cement.  J.  McConnell.  (Joum.  8oi 
Ohem.  Ind.,  1884,  109.)  Finely-divided  "black  antimony"  aw 
finely-divided  plnmbago  are  intimately  mixed  together,  and  ihi 
mixture  is  then  added  to  and  well  stirred  with  molten  sulphur 
Tbe  resulting  cement  is  said  to  be  "  particularly  adapted  for  dosinf 
holes  and  joints  in  cast  or  malleable  iron,  as  also  for  cementiof 
metal  into  stonework  and  uniting  the  joints  of  gas  and  water  pipee 
as  well  as  of  steam  piping  where  the  temperature  is  not  higher  thai 
the  meltiDg  point  of  the  cement  itself. 

Permanent  Bleaching  of  Bone  and  Ivory.  C.  Pnsches 
{Pharm.  Centralhalle,  October  4, 1883.)  According  to  the  aothoc 
bone  and  ivory  may  be  readily  and  permanently  bleached  by  plaoio 
the  pieces  to  be  treated  in  the  following  solation  : — 25  grams  of  pm 
zinc  white  are  covered  with  40  c.c.  of  water,  and  50  c.c.  of  coneec 
trated  snlpharic  acid  gradually  added ;  150  c.c.  of  hot  water  aa 
tben  poured  in,  and,  witb  constant  stirring,  ammonia  in  just  snfl 
cient  quantity  to  redissolve  tbe  precipitated  zinc  hydrate  at  fir* 
formed,  avoiding,  however,  an  excess.  A  solution  of  copper  tm. 
phate  is  tben  added  until  tbe  yellow  tint  of  tbe  liquid  has  change 
to  a  bluish  white. 

The  objects  must  remain  in  tbe  liquid  several  days,  after  whio 
they  are  well  rinsed  with  water.  The  author  states  tbat  old  boo 
or  ivory,  which  has  got  yellow  by  age,  can  be  permanently  bleachec 
by  this  means,  and  that  the  articles  are  capable  of  taking  a  bigb 
polish. 
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Black  Candles.  (Chemist  a7i(l  Druggist,  1884,  290.)  It  is  well 
known  that  the  juice  of  the  Anarcardiacicp,  which  is  white  when 
freshly  drawn,  turns  black  ou  drying.  It  is,  perhaps,  however,  not 
equally  well  known  that  Anarcardium  occidentale  is  used  for  pre- 
paring black  candles  for  certain  religions  purposes.  The  Ghemiker 
Zeitung  mentions  two  ways  in  which  such  may  be  prepared.  The 
first  is  based  on  the  employment  of  the  fruit  of  Anarcardium  occi- 
dentale,  while  in  the  latter  so-called  fat  aniline  colour,  manufactured 
byDestr^e,  Wiescher  &  Co.,  of  Brussels,  is  used. 

1.  Anarcardium  Method, — Paraffin, or  whatever  material  is  desired 
for  the  candles,  is  heated  to  from  200-210°  C,  with  25  per  cent  of 
its  weight  of  chopped  anarcardium  fruit.  Candles  prepared  in  this 
way  are  equally  black  throughout,  and  yield  no  irritating  vapours 
when  burnt. 

2.  Aniline  Method. — The  material  to  be  dyed  is  heated  to  a  few 
degrees  above  its  melting-point  with  1  to  2  per  cent,  of  nigrosine 
fiit  colour.  Paraffin  and  spermaceti  require  1  per  cent. ;  stearine 
^nd  wax  require  from  1|  to  2  per  cent.  The  candles  thus  prepared 
^30  said  to  be  of  a  sombre  hue  throughout,  and  of  a  jet-black 
appearance. 

A  New  Method  of  Preparing  Paper  Pulp.  G.  Ardsbold. 
CSdenlific  Americauy  December  1,  1883.)  The  author  macerates 
"^ood  or  straw,  cut  into  suitable  pieces,  in  dilute  milk  of  lime  ;  after 
"twelve  hoars  introduces  them  into  a  suitable  digester,  and  saturates 
"^ith  sulphurous  acid,  the  pressure  amounting  to  four  or  five 
atmospheres.  In  two  hours  the  material  is  so  loosened  up  that, 
^fter  washing  with  water  and  further  treatment  under  pressure 
^ith  3  per  cent,  chloride  of  calcium  and  a  half  per  cent,  of  alumin- 
^Qm  sulphate  dissolved  in  a  little  water,  the  stuff  obtained  without 
^^y  further  operation  has  the  appearance  of  cotton,  and  can  serve 
«Drthe  manufacture  of  fine  qualities  of  paper. 

A  New   Process   of  Bleaching.     J.  B.    Thompson.     (From 

fhirm.  Joum.,  3rd  series,  xiv.  857.)     An  ingenious  modification  of 

tlie  process  of  bleaching  has  been  introduced  by  the  author,  which 

I^romises  to  effect  a  great  saving  of  time  and  labour.     In  the  ordin- 

^  process  the  goods  to  be  bleached  are  usually  first  boiled  with 

^e  for  about  seven  hours,  after  which  they  are  washed  in  water, 

*nd  "  soured  **  by  steeping  them  for  four  or  five  hours  in  water 

Adulated  with  hydrochloric  acid.     Then  after   another  washing 

ftey  are  boiled  for  nine  hours  in  soda-ley,  again  washed,  and  next 

tubmitted  to  the  *'  chemicking  "  process,  which  consists  in  steeping 

them  in  a  dilute  solution  of  chloride  of  lime  for  four  hours.     With 
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the  ezoeption  of  the  lime  boiling  this  treatment  is  repeated  sever 
times,  involving  in  the  case  of  cotton  goods  some  sixteen  distia 
operations,  extending  over  a  period  of  five  to  eight  days.  In  tl 
anther's  process  the  '^  sonring  "  and  '*  chemicking  "  operations  a 
combined  in  one.  The  goods  are  placed  in  an  air-tight  '^kier 
connected  on  the  one  hand  with  a  vessel  containing  a  dilute  solatic 
of  chloride  of  lime,  and  on  the  other  with  a  gas-holder  oontainii 
carbonic  acid  gas.  A  charge  of  the  bleaching  solution  is  fii 
pumped  in,  and  the  goods  are  allowed  to  soak  in  it  daring  fi' 
minutes,  after  which  communication  is  opened  with  the  gas-hold 
and  the  liquor  is  run  out  from  the  bottom  of  the  '^  kier."  The  pa 
tial  vacuum  thus  created  causes  an  inrush  of  the  gas,  and  the  gooi 
are  subjected  to  its  action  for  fifty  .five  minutes,  by  the  end  of  whic 
time  the  whole  of  the  chloride  has  been  decomposed  in  contact  wii 
the  fibre  of  the  cloth.  Bleaching  liquor  is  then  again  pumped  ini 
the  "  kier,"  driving  the  gas  back  into  the  gas-holder,  and  ihm 
processes  are  repeated  alternately  according  to  the  necessity  of  ifa 
case.  Lastly,  the  goods  are  passed  through  a  solution  of  triethy' 
rosaniline  and  oxalic  acid,  which  removes  the  natural  faint  yellow 
tinge  from  the  cotton. 
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CONSTITUTION. 

t.  L  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 

oti  shall  be  the  following  :— 

L  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 
adTancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

L  To  detemune  what  questions  in  Pharmaceutical  Science  require  investigation,  and 
when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintsin  uncompromisingly  the  principle  of  purity  in  Medicine. 

1  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 
ment of  Pharmacy,  by  receiving  firom  them  delegates  to  the  annual  Conference. 

n.  n.— Membership  in  ^e  Conference  shall  not  be  considered  as  conferring  any  guarantee 

vofeasional  competency. 

RULES. 

Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
ing  by  a  member,  and  be  baJloted  for  at  a  general  meeting  of  the  members,  two-thirds 
ke  votes  given  being  needful  for  his  election.  If  the  appUcation  be  made  daring  the 
■■.the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

The  subscription  shall  be  7s.  6d.  annually,  which  shall  be  due  in  advance  noon  July  1. 

Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
ttenon,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
f  bse:q>eUed  for  improper  conduct  by  a  midority  of  three-fourths  of  those  voting  at  a 
ml  meting,  provided  that  fourteen  days^  notice  of  such  intention  of  expulsion  has 
a  mt  by  the  Secretaries  to  each  member  of  the  Conference. 

Ivarj  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
iffdtkm  by  the  Conference,  be  entitled  to  send  delegate  to  the  annual  meeting. 

The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
DMt  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  Greneral  Secretaries,  one 
4  Beoretaiy,  and  nine  oUier  members,  who  shall  collectively  constitute  the  Executive 
mtttee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
■iBdar  befang  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
lot  of  those  present. 

MX  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 

Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
h  audited  accounts  to  be  presented  annually. 

The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

Tbeee  rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 
^  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
ionted  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.    All 
Mti  ihall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
nal  meeting. 

*  Avthon  are  specially  reqvMted  to  send  the  tUlet  of  their  Papere  to  The  Hon.  Qen.  8ee».  Brit, 
^m.  Cent.,  17,  Bloonuibury  Square,  London,  W.V.,  two  or  three  veeike  bs/ore  the  Annual 
(*«9.   The  euJbjecte  vill  then  he  ejAeneivehj  adveftieedf  and  thtu/ull  interett  tnU  be  Mcured. 


FORM  OF  NOMINATION. 
I  Nomliiaie 


^  Member  of  tlhe  British  Pharmaceutical  Conference. 

Member. 

««_ 

^or  any  similar  form  must  be  filled  up  legibly,  and  forwarded  to  The  Secretary,  Brit, 
*^  Cm/.,  17,  Bloomsbury  Square,  London,  W.C.,  who  will  obtain  the  necessary  signature 
?*•  piper. 

and  Aaiistants,  as  well  as  Prindpali,  are  invited  to  become  members. 
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Heald,  Mr.  S.  H.,  Numurkah,  Victoria.   (Year-Book  to  Messrs.  Bockc, 

TompsiU  <&  Co.,  119  and  120,  London  WaU,  E.  C). 
Heinrioh,  Mr.  Gustay,  Dispensary  at  Eganstown,  Victoria. 
Helmore,  Mr.  O.,  Medical  Hall,  Kimberley,  South  Africa. 
Hicks,  Mr.  J.  A. ,  Bay  Street,  Brighton,  Victoria. 
Higgins,  Mr.  J.  M.,  care  of  Dr.  McGillivray,  Sandhurst,  Victoria. 
Hill,  Mr.  T.  B.,  150,  Queen  Street,  Auckland,  New  Zealand. 
Hirst,  Mr.  C.  E.,  96,  Spencer  Street  West,  Melbourne,  Victoria. 
Hocking,  Mr.  W.  B.,  Messrs.  Smith  &  Osborne,  North  Adelaide,  South 

Australia. 
Hodgetts,  Mr.  G..  305,  Yonge  Street,  Toronto,  Canada. 
Holdsworth,  Mr.  J. ,  Pall  Mall,  Sandhurst,  Victoria. 
JHood,  Mr.  B.  \V.,  St.  George's,  Grenada. 
Hooper,  D.,  F.C.S.,  Ootacamund,  Nilgiris,  Madras,  India. 
JBooper,  Mr.  E.  G.,  69,  Bourke  Street  West,  Corner  of  Queen  Street, 

Melbourne,  Victoria. 
Hdmemann,  Mr.  L.,  Stellenbosch,  South  Africa. 
Horton,  Mr.  B.,  769,  George  Street  South,  Sydney,  New  South  Wales, 
fiosking,  Mr.  J.  W.,  Crown  Street,  Wollongong,  New  South  Wales. 
Hughes,  Mr.  A.  E.,  61,  Elizabeth  Street  North,  Melbourne,  Victoria. 
Hughes,  Mr.  C.  H.,  Maryborough,  Queensland  (Ydar-Book  to  Messrs. 

Gordon  &  Gotch,  Stationers,  Bride  Street,  E.C. ;  favour  of  Mr.  W. 

Dawson,  Maryborough). 
Hughes,  Mr.  B.,  Wangaratta,  Victoria. 
Huntsman,  Mr.  T.,  250,  Nicholson  Street,  Fitzroy,  Victoria. 
Hostler,  Mr.  F.  F.,  Port  Adelaide,  South  Australia. 
Hnstwick,  Mr.  T.  H.,  Blenheim,  New  Zealand. 
Hutchinson,  Mr.  F.  P.,  New  Brighton  Dispensary,  Woodstock,  Near 

Cape  Town. 
Ingham,  Mr.  Thomas,  Bockhampton,  Queensland    (Year-Book   to 

Messrs.  Burgoyne,  Burbidges  &  Co.,  Coleman  Street,  E.C). 
-Jefferson,  Mr.  A.  B.,  Deniliquin,  New  South  Wales. 
Jones,  Mr.  J.  C,  181,  Bridge  Boad,  Bichmond,  Victoria. 
Joeming,  Mr.  L.,  Cape  Town.  South  Africa. 
Joeming,  Mr.  L.,  Stellenbosch,  South  Africa. 
Kemp,  Mr.  D.  S.,  5,  Elphinstone  Circle,  Bombay,  India  (Year-Book  and 

Letters  care  of  Messrs.  H.  B.  Sleeman  &  Co.,  37,  Lime  Street,  E.C). 
Hempthome,    Mr.    0.  J.,  Dunedin,  New    Zealand    (Year-book    to 

Messrs.  Grim  wade,  Bidley  &  Co.,  Mildmay  Chambers,  Bishopsgate 

Street,  E.C). 
Kennedy,  Mr.  B.  Frank,  Warmambool,  Victoria. 
Kemot,  C.  N.,  M.D.,  M.B.C.S.,  L.S.A.,  L.M.,  etc.,  Dalhousie  Square, 

Calcutta  (Year-Book  and  Letters  care  of  Messrs.  Evans,  Lescher  <& 

Webb,  60,  Bartholomew  Close,  E.C). 
lAchlan,  Mr.  H.  F.  M.,  Winburg,  Orange  Free  State. 
Iduidell,  J.,  M.D.,  Bio  Grande  (Year-Book  and  Letters  care  of  Messrs. 

Symes  A  Co.,  14,  Hardman  Street,  Liverpool). 
Leins,  Mr.  G.,  5,  Collins  Street  East,  Melbourne,  Victoria. 
Leslie,  Mr.  J.,  Port  Elizabeth,  Cape  of  Good  Hope. 
Lrrey.  Mr.  G.  J.,  L.S.A.,  Ermelo,  TransvaaL 
Levien,  3ir.  G.  E.,  Takaka,  Nelson,  New  Zealand. 
Lower,  Mr.  S.  W.,  King  William  Street,  Adelaide,  South  Australia, 
lioseombe,  Mr.  B.  J.,  Muswellbrook,  New  South  Wales. 
ICiouilay,  Mr.  H.  C,  Euroa,  Victoria. 
Micgowan,  Mr.  J.  T.,  Dorcas  Street  West,  South  Melbourne,  Vic- 

t<»ria« 
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Makin,  Mr.  G.  E.,  Market  Square,  Berrima,  New  South  Wales. 

Marshall,  Mr.  A.,  Heyfield,  Yiotoria. 

Marshall,  G.  W.,  Boyal  Navy  Hospital,  Port  Boyal,  Jamaica. 

Marshall,  Mr.  M.,  Danedin,  New  Zealand. 

Marston,  Mr.  C,  Smith  Street,  ColUngwood,  Victoria. 

Martin,  Mr.  B.  R.,  23,  Front  Street  West,  Toronto,  Canada. 

Mason,  A.H.,  F.C.S.,  48,  St.  Jean  Baptiste  Street,  Montreal,  Canada. 

Matthews,  Mr.  R.,  Adelong,  New  South  Wales. 

Mayne,  Mr.  J.,  203,  Oxford  Street,  Sydney,  New  South  Wales. 

McBain,  Mr.  J.  R.,  Sherbrooke,  P.  Q.,  Canada. 

McJannet,  Mr.  J.,  East  London,  South  Africa  (Year-Book  to  Messrs. 

B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate  Street,  E.C.). 
McLean,  Mr.  J.  E.,  Toowong,  Brisbane,  Queensland. 
Melhuish,  Mr.  T.  B.,  134,  William  Street,  Sydney,  New  South  Wales 
Mercer,  Mr.  Wm.,  Daylesford,  Victoria. 
Meyler,  H.,  M.D.,  Winchelsea,  Victoria. 
Miller,  Mr.  A.  P.,  Murray  Street,  Hobart,  Tasmania  (Tear-Book  to 

Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.C.). 
Miller,  Mr.  C.  B.,  Graaf  Reinet,  Cape  Colony  (Tear-Book  to  Messrs. 

B.   G.  Lennon    &   Co.,  11,  Edmund   Place,  Aldersgate   Street, 

E.C.). 
Millington,  Mr.  R.  S.,  Byron  Street,  Inverell,  New  South  Wales. 
Mills,  Mr.  W.  H.,  Co-operative  Dispensary,  Henry  Street,  Port  of 

Spain,  Trinidad. 
Moore,  Mr.  T.  F.,  Waipawa,  Hawke's  Bay,  New  Zealand. 
Morgan,  Mr.  R.  S.  D.,  Woodspoint,  Victoria,  Australia.     (Tear-Book 

to   Messrs.    Grimwade,   Ridley  &    Co.,  Mildmay  Chambers,   82, 

Bishopsgate  Street,  E.G.). 
Mutlow,  Mr.  W.  H.,  Beardy  Street,  Armidale,  New  South  Wales. 
Noakes,  Mr.  E.  T.,  Lonsdale  Street,  Dandenong,  Victoria. 
Ogilvie,  Mr.  W.  O.,  Naini  Tal  (Year-Book  and  Letters  care  of  Messrs. 

F.  Aldridge  &  Co.,  4,  East  India  Avenue,  E.C.). 
Owen,  Mr.  A.  J.,  Geelong  (Tear-Book  and  Letters  to  Messrs.  J. 

Richardson  <&  Co.,  Friar  Lane,  Leicester). 
Parker,  Mr.  G.  A.,  Port  Road,  Hindmarsb,  South  Australia.     (Tear- 
Book  to  Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close, 

B.C.). 
Parker,  Mr.  J.,  King  William  Street,  Adelaide,  South  Australia. 
Parsons,  Mr.  A.  B.  W.,  Lyttelton,  New  Zealand. 
Partridge,  Mr.  T.,  Messrs.  Maxwell  Sc  Co.,  Daijeeling,  Bengal. 
Petit,  Monsieur  A.,  Rue  Favart,  8,  Paris,  France. 
Phillips,  Mr.  B.,  Poona,  India. 
Phillips,  Mr.  T.,  Inglewood,  Victoria. 
Pincus,  Mr.  Max,  Castlemaine,  Victoria. 
Plimmer,  Mr.  W.  T.,   L.H.C.L.,  Fort,  Bombay,  India  (Tear-Book 

and  Letters  care  of  Messrs.  Treacher  &  Co.,  d8a.  King  William 

Street,  E.C.). 
Plunket.  Mr.  C.  T.,  33,  Lonsdale  Street,  Melbourne,  Victoria. 
Pollard,  Mr.  W.  H.,  Messrs.  Symes  <fe  Co.,  Simla,  India. 
Pollard.  Mr.  T.  J.,  iPunjab  Medical  Hall,  Lahore,  Punjab,  India. 
Pond,  Mr.  J.  A.,  63,  Queen  Street,  Auckland,  New  Zealand  (Teor- 

Book  and  Letters  care  of  Messrs.  H.  B.  Sleeman  &  Co.,  37,  Lime 

Street,  E.C.). 
Poole,  Mr.  H.  J.,  34,  King  William  Street,  Adelaide,  South  Australia 

(Year-Book  to  Messrs.  Maw,  Son  &  Thompson,  Aidersgate  Street, 

E.C.). 
Porter,  Mr.  H.,  Lithgow,  Sydney,  New  South  Wales. 
Potts,  Mr.  W.  H.,  Chiltem,  Victoria. 
Preshaw,  Mr.  D.  O.,  Reef  ton.  New  Zealand. 
Procter,  Mr.  S.  J.,  Colonial  Hospital,  Port  of  Spain,  Trinidad. 
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Palis,  Hr.  G.  A.,  243,  Ida  Heale,  Valletta,  Malta. 

Bammell,  Mr.  E.,  Bombay,  India  (Year-Book  and  Letters  care  of 
Messrs.  Treacher  &,  Co.,  d8a,  King  William  Street,  E.C.). 

Bamsey,  Mr.  P.  A.,  Colonial  Dispensary,  Frederick  Street,  Port  of 
Spain,  Trinidad. 

Bawlins,  Mr.  S.  A.,  Medical  Hall,  Park  Street,  Port  of  Spain, 
Trinidad. 

Beade,  Mr.  O.  A.,  Boyal  NaTy  Hospital,  Bermuda. 

Reed,  Mr.  F.,  Durban,  Natal,  South  Africa. 

Beeye,  Mr.  F.  W.,  Thorgomindah,  Queensland. 

Bhodes,  Mr.  G.  H.,  Du  Toits  Pan  Boad,  Kimberley,  Cape  Colony. 

Biohards,  Mr.  A.,  Colonial  Dispensary,  Frederick  Street,  Port  of 
Spain,  Trinidad. 

Biehiurdson,  Mr.  £. ,  Mount  Gambler  Hospital,  South  Australia. 

Boberts,  Mr.  E.,  17,  Via  Tomabouni,  Florence,  Italy. 

Bobinson,  Mr.  W.,  St.  James's,  Victoria. 

Booke,  Mr.  H.,  3,  Flinders  Street,  Melbourne  (and  119  <&  120,  London 
Wall,  London,  E.C.). 

Bogers,  Mr.  H.,  Messrs.  Bogers  &  Co.,  Bombay,  India  (Year-Book  and 
Letters  care  of  Mr.  P.  Harrower,  136,  Cowcaddens  Street,  Glasgow). 

Bohrssen,  Mr.  A.  B.  N.  Otto,  Kimberley,  South  Africa. 

Boss,  Mr.  W.  C,  Frederick  Street,  Port  of  Spain,  Trinidad. 

Bow,  Mr.  W.  E.,  Balmain,  Syduey,  New  South  Wales  (Year-Book  and 
Letters  care  of  Messrs.  Saddington  &  Co.,  23,  Coleman  Street,  E.C.). 

Bowley,  Mr.  W.,  10,  Bourke  Street  East,  Melbourne,  Victoria. 

Bowley,  Mr.  W.  M.,  10,  Bourke  Street  East,  Melbourne,  Victoria. 

Bnttonjee,  Mr.  H.,  Bombay,  India  (Year-Book  care  of  Messrs.  Flem- 
ing, Wilson  <fe  Co.,  3,  Fenchuroh  Avenue,  E.C.), 

Samuel,  Mr.  J.  B.,  Mussoorie,  India  (Year-Book  and  Letters  care  of 
Messrs.  Allen  &  Hanburys,  Plough  Court,  E.C.). 

Sanders,  Mr.  H.  C,  Fauresmith,  Orange  Free  State. 

Sanders,  Mr.  B.  F.,  Hamilton,  Waikato,  Auckland,  New  Zealand. 

Saunders,  Mr.  W.  B.,  Stayner,  Ontario,  Canada. 

Schaer,  Ftof.  E.,  Neumunster-Ziirich,  Switzerland. 

Senior,  Mr.  King,  George  Street,  Sydney,  New  South  Wales  (Year- 
Book  and  Letters  to  Messrs.  Maw,  Son  <&  Thompson,  Aldersgate, 
Street,  E'C). 

Sewell,  Mr.  J.  B.,  Thames  Street,  Oamam,  New  Zealand. 

Sharland,  Mr.  J.  C,  Victoria  Street  Bast,  Auckland,  New  Zealand 
rYear-Book  to  Messrs.  Fletcher,  Fletcher  &  Steyenson,  North  Lon- 
don Chemical  Works,  Holloway,  N.). 

Shillinglaw,  Mr.  H.,  Swanston  Street,  Melbourne,  Victoria. 

Simonsens,  Mr.  Pierre,  care  of  Messrs.  Diurdin  &  Sainsbury,  5,  Flin- 
ders Court,  Melbourne. 

Smith,  Mr.  G.,  Grafton  Road,  Auckland,  New  Zealand. 

Smith,  Dr.  J.,  Paramatta,  New  South  Wales  (Year-Book  and  Letters 
care  of  Messrs.  Longmans,  Green,  Byder  <&  Co.,  Foreign  Depart- 
ment, 39,  Paternoster  Bow,  E.C.). 

Smith,  Mr.  J.  G.,  Main  Street,  Momington,  Victoria. 

Smith,  Mr.  J.  H.,  Dandenong,  Victoria. 

Smith,  Bir.  J.  L.,  Port  Augusta,  South  Australia. 

Spettigne,  Mr.  J.  T.,  Ladysmith,  Natal. 

^>eechly,  Mr.  E.,  Kurachi,  Scinde,  India  (Year-Book  and  Letters  care 
of  Messrs.  A.  Lawrie  <fe  Co.,  St.  Mary  Axe,  E.C.). 

Squire,  Mr.  F.  B.,  San  Bemo,  Italy. 

Stodd^,  Mr.  A.  L.,  Burwood  Boad,  Hawthorn,  Victoria. 

Sutton,  Mr.  W.  C,  Sandhurst,  Victoria. 

Swift,  Mr.  Gw ,  67,  Swanston  Street,  Melbourne,  Victoria. 

Sykes,  Mr.  A.  E.,  care  of  Mr.  A.Eccles,  Hastings  Street,  Napier,  New 
Zealand. 
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Makin,  Mr.  G.  E.,  Market  Square,  Berrima,  New  South  Wales. 

Marshall,  Mr.  A.,  Heyficid,  Victoria. 

Marshall,  C.  W.,  Boyal  Navy  Hospital,  Port  Royal,  Jamaica. 

Marshall,  Mr.  M.,  Dunedin,  New  Zealand. 

Marston,  Mr.  C,  Smith  Street,  Collingwood,  Victoria. 

Martin,  Mr.  B.  K.,  23,  Front  Street  West,  Toronto,  Canada. 

Mason,  A.H.,  F.C.S.,  48,  St.  Jcau  Baptists  Street,  Montreal,  Ca 

Matthews,  Mr.  R.,  Adelong,  New  South  Wales. 

Mayne,  Mr.  J.,  203,  Oxford  Street,  Sydney,  New  South  Wales. 

McBaiii,  Mr.  J.  R.,  Sherbrooke,  P.  Q.,  Canada. 

McJannet,  Mr.  J.,  East  London,  South  Africa  (Year-Book  to  Mes^ 

B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate  Street,  E.C.)^ 
McLean,  Mr.  J.  E.,  Toowong,  Brisbane,  Queensland. 
Melhuish,  Mr.  T.  B.,  134,  \Villiam  Street,  Sydney,  New  South  W 
Mercer,  Mr.  Wm.,  Daylesford,  Victoria. 
Meyler,  H.,  M.D.,  Winchelsea,  Victoria. 
Miller,  Mr.  A.  P.,  Murray  Street,  Hobart,  Tasmania  (Tear-Book 

Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.C.). 
Miller,  Mr.  C.  B.,  Graaf  Reinct,  Cape  Colony  (Tear-Book  to  Mess 

B.   G.   Lennon    &    Co.,   11,  Edmund   Place,  Aldersgate   S 

E.G.). 
Millington,  Mr.  R.  S.,  Byron  Street,  Inverell,  New  South  Wales. 
Mills,  Mr.  W.  H. ,  Co-uperative  Dispensary,  Henry  Street,  Port 

Spain,  Trinidad. 
Moore,  Mr.  T.  F.,  Waipawa,  Hawke's  Bay,  New  Zealand. 
Morgan,  Mr.  R.  S.  D.,  Woodspoint,  Victoria,  Australia.     (Tear- 
to   Messrs.    Grimwade,   Ridley  &    Co.,  Mildmay  Chambers,  tC 

Bishopsgato  Street,  E.C.). 
Mutlow,  Mr.  W.  H.,  Beardy  Street,  Armidale,  New  South  Wales. 
Noakcs,  Mr.  E.  T.,  Lonsdale  Street,  Dandenong,  Victoria. 
Ogilvie,  Mr.  W.  O.,  Naini  Tal  (Year-Book  and  Letters  care  of  Mess: 

F.  Aldridge  &  Co.,  4,  East  India  Avenue,  E.C.). 
Owen,  Mr.  A.  J.,  Goelong   (Year-Book  and  Letters  to  Messrs. 

Richardson  &  Co.,  Friar  Lane,  Leicester). 
Parker,  Mr.  G.  A.,  Port  Road,  Hindniarsh,  South  Australia.     (Year 

Book  to  Messrs.  Evans,  Lescher  k  Webb,  60,  Bartholomew  Close 

E.C.). 
Parker,  Mr.  J.,  King  W^illiam  Street,  Adelaide,  South  Australia. 
Parsons,  Mr.  A.  B.  \V.,  Lyttelton,  New  Zealand. 
Partridge,  Mr.  T.,  Messrs.  Maxwell  &  Co.,  DarjeeUng,  Bengal. 
Petit,  Monsieur  A.,  Rue  Favart,  8,  Paris,  France. 
Phillips,  Mr.  B.,  Poona,  India. 
Phillips,  Mr.  T.,  Inglcwood,  Victoria. 
Pincus,  Mr.  Max,  Castlemaine,  Victoria. 
PUmmer,   Mr.  W.   T.,   L.H.C.L.,  Fort,  Bombay,  India  (Year-Book 

and  Letters  care  of  Messrs.  Treacher  &  Co.,  38a,  King  William 

Street,  E.C.). 
Plunket,  Mr.  (-.  T.,  33,  Lonsdale  Street,  Melbourne,  Victoria. 
Pollard,  Mr.  W.  H.,  Messrs.  Symes  &  Co.,  Simla,  India. 
Pollard.  Mr.  T.  J.,  Punjab  Medical  Hall,  Lahore,  Punjab,  India. 
Pond,  Mr.  J.  A.,  03,  Queen  Street,  Auckland,  New  Zealand  (Year- 
Book  and  Letters  care  of  Messrs.  H.  B.  Sleeman  &  Co.,  87,  Lime 

Street,  E.C.). 
Poole,  Mr.  H.  J.,  34,  King  William  Street,  Adelaide,  South  Australia 

(Year-Book  to  Messrs.  Maw,  Son  &  Thompson,  Aidersgate  Street, 

E.C.). 
Porter,  Mr.  H.,  Lithgow,  Sydnev,  New  South  Wales. 
Potts,  Mr.  W.  H.,  Chiltem,  Victoria. 
Prcshaw,  Mr.  D.  O.,  Reef  ton.  New  Zealand. 
Procter,  Mr.  S.  J.,  Colonial  Hospital,  Port  of  Spain,  Trinidad. 
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HOME  MEMBERS. 

Abbott,  BIr.  J.,  145,  Woodhonse  Lane,  Leeds. 

Abraham,  Mr.  Alfred  C,  87,  Bold  Street,  Liverpool. 

Abraham,  Mr.  T.  F.,  87,  Bold  Street,  Liverpool. 

Aekerman,  Mr.  T.,  39,  BedclifF  Hill,  Bristol. 

Adams,  Mr.  A.  A.,  Woolston,  Soatbampton. 

Adam,  Mr.  B„  Market  Place,  Mansfield. 

Adams,  Mr.  F.,  Stoke-on-Trent. 

Adlington,  Mr.  W.  B.,  6,  Weymouth  Street,  Portland  Place,  W. 

Agar,  Mr.  W.,  Westgate,  Mansfield. 

Amslie,  Mr.  W.,  58,  George  Street,  Edinburgh. 

Aitken,  Mr.  J.,  8,  Pitt  Street,  Edinburgh. 

J^itken,  Mr.  B.,  73,  Princes  Street,  Edinburgh. 

Aloook,  Mr.  H.,  Market  Street,  Tunstall,  Staffs. 

iUexander,  Mr.  G.,  40,  William  Henry  Street,  Liverpool. 

Alexander,  Mr.  J.,  Mursh  Lane,  Bootle,  Liverpool. 

iUlan,  Mr.  J.  H.,  The  Boyal  Infirmary,  Liverpool. 

.AUden,  Mr.  J.,  156,  Cromwell  Boad,  South  Kensington,  S.W. 

JUlen,  A.  H.,  F.I.C.,  F.C.S.,  1,  Surrey  Street,  Sheffield. 

JUlen,  Mr.  B.,  Hampton  Boad,  Bedland,  Bristol. 

.Allen,  Mr.  C.  B.,  20,  High  Boad,  KUbum,  N.W. 

JUlen,  Mr.  G.,  Mid  Street,  Pathhead,  Kirkcaldy. 

.Allen,  Mr.  J.,  George  Street,  Plymouth. 

.Allen,  Mr.  W.  H.,  6,  Giltspur  Street,  E.G. 

JUlen,  Mr.  W.  N.,  48,  Henry  Street,  Dublin. 

JUlenby,  Mr.  W.,  Castlegate,  Helmsley,  Yorkshire. 

UUliB,  Mr.,  F.,  137,  High  Street,  Tewkesbury. 

.Allison,  Mr.  E.,  13,  Blanket  Bow,  Hull. 

.AUsop,  Mr.  J.,  46,  Birmingham  Street,  Oldbury. 

.Allwork,  Mr.  F.,  86,  St.  James  Boad,  Holloway,  N. 

.Amoore,  Mr.  A.  S.,  173,  Sloane  Street,  S.W. 

.Amyot,  T.  E.,  F.B.G.S.,  Diss. 

.Anchinleftk,  H.A.,  F.B.C.S.L,  etc.,  35,  York  Street,  Dublin. 

Uknderson,  Mr.  A.  B.,  38,  Princes  Street,  Dundee. 

.Anderson,  Mr.  D.  S.,  Forfar,  N.B. 

Uknderson,  Mr.  E.  H.,  Denny,  Stirlingshire. 

.Andrews,  Mr.  G.  B.,  St.  George's,  Norwich. 

.Anthony,  Mr.  D.,  39,  St.  Mary  Street,  Cardiff. 

.Anthony,  Mr.  J.  L.,  24,  Kimbolton  Boad,  Bedford. 

.^^ypleby,  Mx.  C,  Market  Place,  East  Betford. 

.Appleby,  Mr.  E.  J.,  8,  Argyle  Street,  Bath. 

.Applegate,  Mr.  E.,  5,  Hercules  Terrace,  Holloway  Boad,  N. 

Ajrblaster,  Mr.  C.  J.,  40a,  New  Street,  Birmingham. 

.Archer,  Mr,  J.  S.,  Guiseley,  Leeds. 

.Areher,  Prof.  T.  C.,  Museum  of  Science  and  Art,  Edinburgh. 

Argue,  Mr.  J.,  Lower  Marloes,  Hemel  Hempstead. 

Armitage,  Mr.  G.,  30,  Hamilton  Street,  Greenock,  N.B. 

Amfield,  Mr.  J.  C.,  241,  Stamford  Street,  Ashton-under-Lyne. 

Arnold,  Mr.  A.,  Commercial  Arcade,  Guernsey. 

Arnold,  Mr.  S.,  42,  Mount  Ephraim,  Tunbridge  Wells. 

Arrandale,  Mr.  W.,  169,  Manchester  Boad,  Denton,  Lancashire. 

Arton,  Mr.  B.,  44,  Preston  Street,  Hulme,  Manchester. 

Amndel,  Mr.  M.  H.,  9,  Mildmay  Park,  N. 

Aahton,  Mr.  W.,  36,  Sloane  Square,  Chelsea,  aW. 
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1,  Bfr.  W.,  37,  Winchcomb  Street,  Cheltenham. 

1,  Mr.  A.  F.  G.,  115,  Edge  Lane,  Liyerpool. 

1,  Bir.  H.,  Bridge  Street,  St.  Ives,  Hunts. 

[1,  Mr.  H.,  77,  King's  Boad,  Brighton. 

1,  Mr.  H.  £.,  High  Street,  Kenilworth. 

a,  Mr.  S.  W.,  Nevill  Street,  Sonthport. 

mbe,  F.,  F  J.C.,  180,  New  Bond  Street,  W. 

elor,  Mr.  A.  £.,  90,  West  Street,  Fareham,  Hants. 

,  Mr.  J.,  Wellington,  Salop. 

,  Mr.  W.  I.,  116,  Mill  Street,  Macclesfield. 

,  Mr.  W.,  50,  Oiiord  Street,  Southampton. 

m,  Mr.  T.,  23,  Stricklandgate,  Kendal. 

,  Mr.  B.  S.,  7,  Lower  Terrace,  Netting  Hill,  W. 

;ate,  Mr.  W.  L.,  23,  Canning  Place,  Liverpool.  [Wells. 

ig,  Mr.  T.  G.,  98,  The  New  Parade,  Calverley  Boad,  Tanbridge 

,  BIr.  T.,  164,  Wahngate,  York. 

or,  Mr.  G.,  13,  Foregate  Street,  Chester. 

7,  Mr.  G.  H.,  12,  Victoria  Boad,  Saltaire,  near  Leeds. 

7,  Mr.  W.,  3,  Earle  Street,  Crewe. 

B8,  J.,  F.LC.,  F.C.S.,  F.B.M.S.,  Laboratory,  Boyal  Chambers, 

ie  Lane,  Hull. 

38,  Mr.  J.,  24,  Waterworks  Street,  Holl. 

1,  Mr.  J.,  Bridport. 

Mk,  Mr.  J.  £L ,  20,  Upperhead  Bow,  Leeds. 

,  Mr.  J.  H. ,  Circular  House,  Bournemouth. 

Mr.  E.  J.,Ilford. 

land,  Mr.  S.,  11,  Arctic  Parade,  Great  Horton,  Bradford,  Yorks. 

Murk,  Mr.  C.  F.,  West  Bank,  Seamer  Boad,  Scarborough. 

stt,  Mr.  W.,  Hey  wood,  Manchester. 

,  Mr.  A.  N.,  11,  York  Building,  Hastings. 

lam,  Mr.  M.,  22,  Promenade  Villas,  Cheltenham. 

I,  Mr.  G.  D.,  Medical  Hall,  Dalkey,  Ireland. 

dd,  Mr.  W.,  267,  Stamford  Street,  Ashton-under-Lyne. 

Mr.  C.  B.,  6,  Spring  Bank,  Hull. 

Mr.  F.  E.,  Tow  Law. 

Mr.  J.  A. ,  Bobertson  Street,  Hastings. 

Mr.  W.  H.,  96.  Albany  Street,  N.W. 

Mr.  W.  H.,  Messrs.  Clarke,  Bleasdale,  Bell  &  Co.,  York. 

my,  Mr.  B.,  Bedale. 

er,  F.  B.,  F.C.S.,  7,  Exchange  Street,  Manchester. 

lett,  Mr.  G.,  15,  Penley's  Grore  Street,  York. 

lett,  H.,  L.B.C.P.,  L.B.C.S.E.,  L.A.H.,  6,  Moorgate  Terrace, 

therham,  Yorkshire. 

ly,  Mr.  W.  J.,  High  Court,  Tottenham,  N.  [S.W. 

Ie7,  Prof.  B.,  M.B.C.S.,  F.L.S.,  38,  Penywem  Boad,  EarPs  Court, 

ays,  A.  J.,  Ph.D.,  F.C.S.,  St.  Thomas's  Hospital,  S.E. 

f,  Bir.  E.,  The  Cross,  Gloucester. 

f,  Mr.  T.,  189,  Henshaw  Street,  Oldham. 

f,  Bdr.  W.,  4,  Hampton  Terrace,  Bedland,  Bristol. 

,  T.  F.,  F.I.C,  F.C.S.,  Aldersgate  Chemical  Works,  Southall, 

ddlesex. 

n,  Bfr.  C.  F.,  Church  Street,  Harwich. 

ordike,  W.  E.,  F.I.C..  F.C.S.,  The  Grange,  Glayton-le-Dale,  near 

•ekbom. 

venu,  Mr.  J.,  Southampton. 

a,  Mr.  T.,  56,  North  Street,  Taunton. 

ny,  BIr.  L.  M.,  Pharmacy  Buildings,  Holdemess  Boad,  Hull. 

Qg,Mr.  T.,  86,  King's  Boad,  Brighton. 

Dgton,  BIr.  F.,  169,  Wavertree  Boad,  LiverpooL 

doM,  BIr.  G.  F.,  97,  Leighton  Boad,  N.W. 
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Bingley,  Mr.  J.,  Northampton. 

Binnie,  Mr.  R.,  137,  High  Street,  Dumbarton,  N.B. 

Birch,  Mr.  H.  C,  7,  Church  Boad,  Upper  Norwood,  S.E. 

Bird,  Mr.  F.  C.  J.,  8,  Herbert  Street,  Cheetham,  Manchester. 

Bird,  Mr.  G.,  Topsfield  Place,  Crouch  End,  N. 

Bird,  M.  M.,  F.C.S.,  82,  Gloucester  Boad,  Queen's  Gate,  S.W. 

Bird,  Mr.  W.  L.,  10,  Alexandra  Villas,  Uxbridge  Road,  W. 

Birkett,  Mr.  J. ,  16,  The  Crescent,  Morecambe,  Lanes. 

Bishop,  Mr.  A.,  Booth  Street,  Specksfields,  E. 

Bishop,  Mr.  R.,  Broad  Street,  Eye,  Suffolk. 

Bishop,  Mr.  E.  J.,  Osmaston  Road,  Derby. 

BUhop,  Mr.  W.  M.,  785,  Old  Kent  Road,  S.E. 

Blabey,  Mr.  J.  J.,  Allerton  Road,  Woolton,  near  LiverpooL 

Blackburn,  Mr.  H.  J.,  413,  West  Derby  Road,  Tue  Brook,  Liyerpool^ 

Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslem. 

Blain,  Mr.  W.,  Market  Street,  Bolton. 

Blake,  Mr.  C.  A.,  47.  Piccadilly.  W. 

Blatdiley,  Mr.  T.,  Yeadon,  Yorks. 

Blayney,  Mr.  R.  B.,  58,  Bold  Street,  Liyerpool. 

Bletsoe,  Mr.  J.,  1,  Hill  Street,  Richmond,  Surrey. 

Blisset,  Mr.  W.,  Romsey,  Hants. 

Blood,  Mr.  C,  Formby,  Lancashire. 

Blyth,  Mr.  U.,  3,  Hanover  Street,  W. 

Blyton,  Mr.  J.,  Lane  Villa,  Cheetham  Hill,  Manchester. 

Bolam,  Mr.  J.,  38,  Northumberland  Street,  Newcastle-on-Tyne. . 

Bollans,  Mr.  E.,  43,  Clements  Street,  Leamington. 

Bolton,  Mr.  C.  A.,  Carlton  Street,  Nottingham. 

Bolton,  Mr.  F.  P.,  Robertson  Street,  Hastings. 

Booth,  Mr.  J.,  Heckmondwike. 

Borland,  J.,  F.C.S.,  F.R.M.S.,  7,  King  Street,  Eilmamock. 

Borrett,  Mr.  H.,  Harleston,  Norfolk. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lyne. 

Botham,  Mr.  J.,  180,  Bury  New  Road,  Manchester. 

Bothamley,  0.  H.,  F.C.S.,  The  Yorkshire  College,  Leeds. 

Bottle,  A.,  F.C.S.,  Townhall  Street,  Dover. 

Boucher,  Mr.  J.,  4,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  48,  Belgrave  Road,  S.W., 

Boutall,  Mr.  G.  S.,  52,  Marchmont  Street,  Russell  Square,  W.C. 

Bowden,  Mr.  T.  L.,  High  Street,  Keynsham,  Bristol. 

Bowden,  Mr.  W.,  294,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowker,  Mr.  W.,  20,  Manor  Street,  Bolton. 

Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Bowling,  Mr.  J.  H.,  1,  Dimond  Street,  Pembroke  Dock. 

Bowman,  Mr.  E.  J.,  Victoria  Street,  Douglas,  Isle  of  Man. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Brabazon,  Mr.  J.  T.  P.,  Oxford  Buildings  Pharmacy,  Belfast. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Bushey  Lodge,  Teddington. 

Bradbury,  Mr.  T. ,  1,  High  Street,  Glossop. 

Braddock,  Mr.  H.,  33,  Queen's  Road,  Oldham. 

Bradley,  Mr.  C. ,  46,  Market  Place,  Reading. 

Bradley,  Mr.  T.  D. ,  DunstaU  House,  Ryde,  Isle  of  Wight. 

Brady,  H.  B.,  F.R.S.,  care  of  Messrs  Brady  &  Martin,  29,  Moeley 

Street,  Newcastle-on-Tyne. 
Brailsford,  Mr.  H.,  Battle. 

Branson,  F.  W.,  F.C.S.,  14,  Commercial  Street,  Leeds. 
Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 
Brearey,  Mr.  W.  A, ,  Prospect  Hill,  Douglas,  Isle  of  Man. 
Breeze,  Mr.  G.,  36,  Catherine  Street,  Devonport. 
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JBxentnall,  Mr.  J.  E.,  Eston,  Middlesborongh. 

3rewster,  Mr.  W.,  Market  Place,  Kingston-on-Thamefl. 

JBrierley,  Mr.  J.,  23,  Bridge  Street,  Borton-on-Trent. 

JBriggs,  Mr.  G.,  221,  Woodhoase  Lane,  Leeds. 

Xright,  Bir.  B.,  29,  Broad  Bridge  Street,  Peterborough, 

:Brightmore,  Mr.  W.,  237,  Maida  Vale,  W. 

^road,  Mr.  J.  M.,  Rise  House,  Homsey  Rise,  N. 

:^roGkett,  Mr.  B.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

;^rodie,  Mr.  B.,  253,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  S.,  Gomersal,  near  Leeds. 

;^rooke,  Mr.  T.,  Bramhope,  Leeds. 

^roomhead,  Mr.  G.  E.,  15,  Union  Place,  Aberdeen. 

:9rown,  ^Sx.  A.  H.,  Shanklin,  Isle  of  Wight, 

I^xown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 

:3TOwn,  Mr.  F.  A.,  42,  Queen  Street,  Earlestown. 

:^iown,  Mr.  G.  B.,  35,  Church  Street,  Sheffield. 

pzown,  Mr.  J.,  187,  Mill  Street,  Great  Anooats,  Manchester. 
:prown,  Mr.  J.,  Chester-le-Street. 

Srovn,  Mr.  B.,  192,  Trongate  Street,  Glasgow. 

Srown,  Mr.  W.  S.,  113,  Market  Street,  Manchester.  f. . 

:Brownen,  G.,  F.C.S.,  143,  New  Bond  Street,  W. 

Sronker,  J.  E.,  M.A.,  68,  Grafton  Street,  Dublin. 

Hachanan,  Mr.  D.,  Kiniemnir,  N.B. 

Saehanan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 

Bochanan,  T.  D.,  M.D.,  24,  Westminster  Terrace,  Glasgow. 

Bachner,  Mr.  Max,  124,  High  Street,  Whitechapel,  E. 

Buck,  Mr.  R.  C,  192,  Breok  Boad,  Lirerpool. 

Bnckett,  Mr.  A.  H.,  16,  Market  Place,  Penzance,  Cornwall. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 

Buckle,  Mr.  J.,  Market  Place,  Malton,  Yorks. 

Buckley,  Mr.  J.  J.,  Ill,  Earl's  Court  Boad,  South  Kensington,  S.W. 

Bull,  Mr.  E.  J.,  2,  Garfield  Terrace,  Lavender  Hill,  Clapham  Junction, 

^S.W. 

BuUea,  Mr.  T.,  36,  Church  Boad,  Second  Avenue,  Hove,  Brighton. 

Bullock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Boad,  Anerley. 

Bullock,  J.  L.,  F.LC.,  F.C.S.,  3,  Hanover  Street,  W. 

^Uxiker,  Mr.  J.,  64,  Greenwood  Boad,  Dalston,  E. 

^^H^en,  Mr.  E.  M.,  88,  Duke  Street,  Grosvenor  Square,  W. 

^^**^e,  Mr.  S.,  32,  High  Street,  Bristol. 

^Ui-don,  Mr.  J.  14,  Gilesgate,  Durham. 

g'irdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 

gUrford,  Mr.  S.  F.,  69,  Princess  Street,  Leicester. 

2?^8«i  Mr.  J.  A.,  Surrey  Place,  Alexandria,  N.B. 

^^^linson,  Mr.  T.,  2,  John  Street,  Sunderland. 

5^^*11,  Mr.  D.  H.,  High  Street,  Arbroath. 

S^**^,  Mr.  W.,  19,  Market  Street,  Durham. 

S^^ett,  Mr.  G.  T.,  Stogumber,  Taunton. 

S^^^^ett,  Mr.  J.  F.,  60,  Fortess  Boad,  N.W. 

S'^^iwtt,  Mr.  B.,  Fraserburgh,  N.B. 

S^^^ns.  Mr.  W.,  142,  High  Street,  Ayr,  N.B. 

S'^^iell,  Mr.  G.,  116,  High  Street,  Montrose. 

^^^^^ughs,  Mr.  G.  H.,  Christ  Church  Boad,  Oxton,  Birkenhead. 

5^**»ough8,  Mr.  S.  M.,  7,  Snow  Hill,  Holbom  Viaduct,  E.G. 

^^^>¥ow8,  Mr.  H.  C,  9.  BusHell  Square,  Leicester. 

S'^^t,  Mr.  J.,  89,  Montague  Street,  Worthing. 

S^^^ton,  Mr.  J.,  Llandudno,  North  Wales. 

g^^'ton,  Mr.  J.  D.,  397,  Cambridge  Boad,  E. 

^Uaby,  Mr.  J.,  Haxpenden,  Herts. 

**^iacall,  Mr.  H.  J.,  126,  High  Street,  Burton-on-Trent. 
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nazike,  Mr.  G.  B.,  8,  High  Street,  Wobum. 

lUrke,  Mr.  J.,  88,  George  Street,  Croydon. 

Harke,  Mr.  J.  A  ,  148,  Gallowgate,  Glasgow. 

Slarke,  Mr.  W.  H.,  51,  Plomstead  Boad,  Plomstead. 

!Urke,  Mr.  W.  L.,  The  Pavement,  Forest  Hill,  S.E. 

3iirkBon,  Mr.  T. ,  Silver  Street,  Gainsboroagh. 

Ib^rton,  Mr.  F.  C,  18,  St.  James's  Boad,  Birmingham. 

lajton,  Bir.  J.  W.,  19,  York  Terrace,  Blackburn. 

layton,  Mr.  W.,  41,  Wicker,  Sheffield. 

leave,  Mr.  S.  W.,  Donster  Hoose,  Mincing  Lane,  E.C. 

leave,  Bir.  W.,  Chudleigh. 

leaver,  E.  L.,  F.I.C.,  F.G.S.,  2,  Bossell  Chambers,  Bury  Street,  W.C* 

lifford,  Mr.  T.  A.,  3,  EUdare  Terrace,  Westboume  Park,  W. 

lift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 

lift,  Mr.  H.,  4,  Beresford  Street,  Jersey. 

lifton,  Mr.  £.  S.,  Com  Hill,  Ipswich. 

lifton,  Mr.  F.,  34,  Com  Market,  Derby. 

lough,  Mr.  J.,  11,  High  Street,  Northwich. 

lower,  Mr.  J.,  102,  The  Parade,  Leamington, 

oates,  Mr.  E.,  21,  Dnke  Street,  Edinburgh. 

oates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

oatsworth,  Mr.  T.,  6,  High  Northgate,  Darlington. 

ooher,  Mr.  J.  A.,  8,  St.  James  Street,  King's  Lynn. 

Doker  Mr.  J.  J.,  14,  Carlisle  Terrace,  Bradford. 

ocks,  Mr.  J.  W.,  1,  Madeira  Place,  Torquay. 

doksedge,  Mr.  H.  B. ,  Mitre  Square,  Aldgate,  E.C. 

Msikshott,  Mr.  W.,  82,  Westgate,  Bradford. 

ddkton,  Mr.  J.,  High  Street,  Maryport. 

9dd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

ilehester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

>ldwell,  Mr.  D.  B.,  20,  Sussex  Street,  Warwick  Square,  S.W. 

3le«  Mr.  A.  C,  Comarques,  Hi^  Boad,  Lee,  S.  E. 

die,  F.  A.,  F.C.S.,  33,  Saint  Botolph's  Street,  Colchester. 

oleman,  Mr.  A.,  65,  St.  Mary  Street,  Cardiff. 

olflj,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Dllenette,  A.,  F.C.S.,  F.M.S.,  11,  Commercial  Arcade,  Guernsey. 

ollett,  Mr.  C.  B.,  West  Green  Boad,  South  Tottenham,  N. 

olley,  Mr.  B.,  Owen  Street,  Tipton. 

lollier,  Mr.  H.,  The  Dispensary,  Guy's  Hospital,  S.E. 

k>l]in8,  Mr.  H.  G.  (Mr.  Kussell's),  High  Street,  Windsor. 

knnmans,  Mr.  B.  D.,  George  Street,  Bath. 

Vmgreve,  Mr.  G.  T.,  Bye  Lane,  Peckham,  S.E. 

Connor,  S.,  M.B.C.S.E.,  L.A.H.D.,  Hill  Street,  Newry,  Ireland. 

]onroy,  M.,  F.C.S^  31,  Fleet  Street,  Liverpool 

Constance,  Mr.  E.,  65,  Charing  Cross,  S.W. 

yyok.  Dr.  E.  A.,  F.C.S.,  79,  Sheen  Park,  Bichmond,  Surrey. 

3ooke,  Mr.  P.,  Church  Bow,  Wandsworth,  S.  W. 

3ooke,  P.  M.,  L.A.H.,  L.M.,  Enniscorthy. 

Sooke,  Mr.  W.,  Hodnet,  Market  Drayton,  Salop. 

[3ooke,  Mr.  W.,  53,  St.  Giles  Street,  Norwich. 

Cooke,  Mr.  W.  K.,  Mere  Street,  Diss. 

Oooley,  Mr.  W.  B.,  Dudley  Street,  Wolverhampton. 

C}ooper,  Miss  H.,  33,  New  Bridge  Street,  E.C. 

Cooper,  Mr.  A.,  80,  Gloucester  Boad,  South  Kensington,  S.W. 

Cooper,  Mr.  F.  B. ,  124,  Market  Street,  Mfmchester. 

Coc^r,  Mr.  G.,  99,  Fore  Street,  Exeter. 

Cooper,  Mr.  H.,  20,  Moor  Street,  Soho  Square,  W.C. 

Cooper,  Mr.  H.  G.,  24,  High  Street,  Grantham. 

Cooper,  H.  P.,  F.C.S.,  1,  Oakley  Villas,  Beotory  Boad,  Homsey,  N. 

Coraer,  Mr.  0.»  London  Street,  Norwich. 
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Corder,  Mr.  W.  S.,  1,  Carlton  Terrace,  Sunderland. 

Corfe,  G.,  M.D.,  19,  York  Villas,  Prestonville,  Brighton.   ' 

Corfield,  Mr.  C,  Chnrch  Street,  St.  Da^,  Cornwall* 

Cornelias,  Mr.  J.,  11,  Regent  Plaee,  Teignmouth. 

Cornish,  Mr.  H.  B.,  24,  Market  Place,  Penzance. 

Cortis,  A.  B.,  F.C.S.,  12,  South  Street,  Worthing. 

Cory,  Mr.  J.  H.,  High  Street,  Newport,  I.W. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 

Costerton,  Mr.  H.  A.,  90,  Western  Boad,  Brighton. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes. 

Cotton,  Mr.  J.  M.,  1,  Waterloo  Boad,  Burslenu 

Cottrill,  Mr.  O.  J.,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  29,  Upper  Gloucester  Place,  N.W. 

Coulter,  Mr.  G.,  Wetherby,  Yorks. 

Coulter,  Mr.  J.,  19,  Queen's  Square,  Belfast. 

Coupland,  Mr.  J.,  20,  Begent  Parade,  High  Harrogate. 

Coutts,  Mr.  A.,  Path-hea^,  Kirkcaldy,  N.  B. 

Cowgill,  Mr.  B.  B.,  Sowerby  Bridge,  Yorks. 

Cowgill,  Mr.  B.  H.,  48,  Manchester  Boad,  Burnley. 

Cowley,  Mr.  W.,  Peel,  Isle  of  Man. 

Cox,  Mr.  A.,  Old  Hill,  near  Dudley. 

Cox,  Mr.  A.  H.,  St.  Martin's  Place,  Brighton. 

Crackle,  Mi.  W.  H.,  General  Hospital,  Nottin^am. 

Crampton,  Mr.  J.,  Post  Office,  Sawston,  Cambridge. 

Cranridge,  Mr.  J.,  Denaby,  Mexbro'. 

Crawshaw,  E.,  F.P.S.,  80,  Fann  Street,  Aldersgate  Street,  E.CL 

Cridland,  Mr.  F.  E.  J.,  27,  New  Broad  Street,  City. 

Cripps,  Mr.  J.,  Beepham,  Norfolk. 

Crispe,  Mr.  J.,  4,  Cheapside,  E.G. 

Critchley,  Mr.  T.,  King  William  Street,  Blackburn. 

Croly,  T.  H.,  L.B.C.P.,  L.M.,  Doogort,  Achill,  Westport,  Co.  lUm 

Cromwell,  Mr.  0.,  19,  Netting  Hill  Terrace,  Kensington  Park,  W. 

Cronshaw,  Mr.  C,  198,  Blanchester  Boad  East,  Little  Hulton,  nr  JBolf 

Crook,  Mr.  C,  East  Thorpe,  Mirfield,  Yorks. 

Crook,  Mr.  W.  G.,  Public  Analyst,  Norwich.  • 

Crosher,  Mr.  J.,  53,  Green  Street,  Calton,  Glasgow. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  Mr.  W.  G.,  junr.,  Mardol,  Shrewsbury. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E. 

Crow,  Mr.  W.  E.,  20,  Lee  Street,  Louth. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Croyden,  Mr.  E.  H.,  Newcastle,  Staffs. 

Crozier,  Mr.  B.,  Clifton  Square.  Lytham. 

Cruickshank,  Mr.  J.,  5,  Union  Boad,  Macduff,  N.B» 

Cruse,  Mr.  T.  H.,  Palmerston  lioad,  Southsea. 

Cubitt,  Mr.  C,  17,  Market  Place,  Norwich. 

Cubley,  Mr.  G.  A..  4,  High  Street,  Sheffield. 

Cuff,  Mr.  J.  H.,  junr.,  291,  Camden  Boad,  N. 

Cuff,  Mr.  R  C,  25,  College  Green,  Bristol. 

Cullen,  Mr.  H.  H.,  205,  Holloway  Boad,  London,  N. 

Cullingford,  Mr.  L.  J.,  85,  Pevensey  Boad,  Eastbourne. 

Cullwick,  Mr.  H.  E.,  6,  Bailgate,  I^ncoln. 

Cupiss,  Mr.  F. ,  The  Wilderness,  Diss. 

Curfew,  Mr.  J.,  Flowery  Field,  Hyde. 

Curtis,  Mr.  H. ,  178,  High  Street,  Lewes. 

Cassons,  Mr.  T.  T.,  Ossett. 

Cutcliffe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 

Cathbert,  Mr.  B.,  27,  Westpate,  Huddersfield, 

Cutting,  Mr.  T.  J.,  Finkle  Street.  Selby. 

Cutts,  Mr.  J.  N.,  29,  The  Crescent,  Morecambe. 
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9yt  Mr.  Em  21,  Carter  Oate,  Nottingham. 

y,  Mr.  B.  E.,  21,  Howiok  Street,  Monkwearmouth  Shore. 

,  Mr.  J.,  Ivy  Cottage,  Combrook,  Hnhne,  Manchester. 

IBB,  Mr.  A.  St ,  40,  Belgrave  Gate,  Leicester. 

rood,  Mr.  J.  H.,  Cheap  Street,  Sherborne,  Dorset. 

im^y,  Mr.  B.  S.,  87,  Abingdon  Boad,  Kensington,  W. 

iel,  Mr,  S.,  30,  Harbour  Street,  Bamsgate. 

ly,  S.,  F.I.C.,  F.C.S.,  140,  Leadenhall  Street,  E.C. 

ing,  W.  H.,  F.LC,  F.C.S.,  126,  Oxford  Street,  Manchester. 

ing,  Ms.  W.,  126,  Oxford  Street,  Manchester. 

dll,  Mr.  C,  13,  Charles  Street,  St.  James's,  W. 

oil,  Mr.  W. ,  Clun,  Salop. 

mport,  Mr.  H.,  33,  Great  Bossell  Street,  W.C. 

mport,  Mr.  J.  T.,  33,  Great  Bossell  Street,  W.C. 

dflon,  Mr.  C,  205,  Union  Street,  Aberdeen,  N.B. 

idflon,  Mr.  J.  N.,  Dundee. 

les,  Mr.  D.  J.,  28.  Great  Darkgate  Street,  Aberystwith. 

iM,  £.,  F.I.C.,  F.C.S.,  88,  Seel  Street,  Liverpool. 

JOB,  Mr.  E.  C.  J.,  England  House,  England  Lane,  N.W. 

;es,  Mr.  J.  L.,  Hay,  Breconshire. 

168,  Mr.  J.  T.,  Winter's  Boad,  Swansea. 

168,  Mr.  M.  P.,  Tenby. 

ies,  B.  H.,  F.I.C,  F.C.S.,  Apothecaries'  Hall,  Blaokfriars,  E.C. 

iiy  Mr.  D.  F.,  2,  High  Street,  Leominster. 

18,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

la,  B.  H.  F.C.S.,  High  Harrogate. 

iBon,  Mr.  W.  H.,  High  Street,  Hastings. 

son,  Bir.  O.  B.,  Belle  Vue  Boad,  Southampton. 

,  Mr.  J.,  Chapeltown  Boad,  Leeds. 

,  Mr.  J.  C.  T.,  136,  George  Street,  Limerick. 

dn,  Mr.  E.,  Church  Street,  Bipley,  Derbyshire. 

16,  J.,  FJj.S.,  17,  The  Pavement,  Clapluun  Common,  S.W. 

rnn,  Mr.  M.,  5,  Oliver  Place,  Hawick. 

c.  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

ring,  Mr.  A.,  30,  Lanvanor  Boad,  Hollydale  Boad,  Peckham,  S.E. 

oia,  Mr.  J.  W.,  77,  Eastgate,  Louth,  Lincolnshire. 

de,  Mr.  J.,  89,  Victoria  Boad,  Glasgow. 

iziflon,  Mr.  D. ,  9,  Abbey  Street,  Derby. 

iziflon,  Mr.  F.,  13,  St.  Mary  Street,  Stamford. 

ir,  Mr.  B. ,  Isleham,  Cambridgeshire. 

»n,  Mr.  H.,  1,  Bussell  Gardens,  Kensington,  W. 

»n,  Mr.  J.,  North  Kelsey,  near  Brigg,  Lincolnshire. 

»n,  Mr.  J.,  84,  Crosby  Street,  Maryport. 

»n,  Mr.  W.  H.,  East  Grinstead. 

bin,  Mr.  W.,  Belfast. 

nBon,  Mr.  T.,  125,  Newgate  Street,  Bishop  Auckland. 

son,  Mr.  J.,  2,  Side,  Newcastle-on-Tyne. 

^,  Mr.  W.,  Heaton  Norris,  Stockport. 

,  Mr.  W.,  1,  Castle  Street,  Dundee. 

lid,  Mr.  D.,  39,  George  Street,  Perth. 

etghey,  Mr.  J.  J.,  80,  Blackness  Boad,  Dundee. 

>van,  Mr.  B.,  22,  Main  Street,  Blackrock,  DubUn. 

in,  Mr.  A.  E.,  Goldsmith's  Terrace,  Bray,  Ireland. 

,  D.  B.,  F.B.S.E.,  Abbey  Hill  Chemical  Works,  Edinburgh. 

nes,  Mr.  B.  J.,  136,  Lower  Baggott  Street,  Dublin. 

nie,  Mr.  H.,  43  &  44,  Sandhill,  Newcastle-on-Tyne. 

oing,  Mr.  J.  G.,  55,  High  Street,  Braintree. 

[6,  Mr.  W.,  Wyke,  near  Bradford. 

le,  Mr.  W.,  11,  Clifton  Boad,  Maida  Vale,  W. 

ler,  H.  N.,  F.C.S.,  28,  Maxy  Street,  Dublin. 
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Dresser,  Mr.  B.,  14,  Pavement,  York. 

Drew,  Mr.  B.,  91,  Blackman  Street,  Sonthwark,  S.E 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Duck,  Mr.  W.  B.,  Hazoldean  House,  Wamborongh  Road,  Oxford. 

Dndden,  Mr.  B.  M.,  Orchard  House,  Blagdon,  Bristol. 

Duncan,  Mr.  J..  34,  Ashfield  Terrace,  Gibson  Street,  Hillhead,  Glaogo'W. 

Dimcan,  Mr.  S.,  19,  West  Blackliall  Street,  Greenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Bothesaj,  N.B. 

Dunkley,  Mr.  E.,  57,  High  Street,  Tunbridge  Wells. 

Dunlop,  Mr.  J.,  70,  Osborne  Street,  Hull. 

Dunn,  Mr.  II.,  31,  Otley  Boad,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  360,  Scotswood  Boad,  Newcastle-on-Tyne. 

Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 

Dunn,  I^Ir.  T.,  High  Street,  Selkirk. 

Dunstan,  W.  B.,  F.C.S.,  5,  Magdalen  Street,  Oxford. 

Dunwoody,  Mr.  J.,  30,  Market  Street,  Sligo. 

Dui'dcn,  Mr.  H.,  13,  Cornhill,  Dorchester,  Dorset. 

Dui-rant,  Mr.  G.  B.,  Old  Cross,  Hertford. 

Dutton,  Mr.  F.,  15,  Town  Hall  Square,  Bolton. 

Dutton,  Mr.  J.,  Bock  Ferry,  Birkenhead. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dymond,  Mr.  T.  S.,  Bycullah  Park,  Enfield,  Middlesex. 

Dyson,  Mr.  A.,  Market  Street,  Bacup. 

Dyson,  Mr.  W.  B.,  35,  Gloucester  Boad,  South  Kensington,  S.W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Eamshaw,  Mr.  B.  K ,  Boyal  Victoria  Pharmacy,  Eastbourne. 

Ear^),  Mr.  James,  Melbourne,  near  Derby. 

Eastman,  Mr.  J.  E.,  High  Boad,  Tottenham. 

Eckersley,  Mr.  J.,  103,  Lees  Boad,  Oldham. 

Edden,  Mr.  T.  L.,  Woolmer  Tower,  The  Grove,  Hammersmith,  '^^ 

Edgcler,  Mr.  W.  B.,  High  Street,  Petersfield,  Hants. 

Edisbury,  Mr.  J.  F.,  3,  High  Street.  Wrexham. 

Edwards,  Mr.  G.,  Stockport  Boad,  Manchester. 

Edwards,  ^Ir.  H.,  Medical  Hall,  Catcrham  Valley. 

Ekin,  C,  F.C.S.,  143,  New  Bond  Street,  W. 

Ekins.  A.  E.,  F.C.S.,  Market  Place,  St.  Albans. 

Elbome,  Mr.  W. ,  Owen's  College,  Manchester. 

Ehlridge,  Mr.  J.  II.,  Earlham  Bioad,  Norwich. 

EUinor,  Mr.  G.,  Wicker  Pharmacy,  Spital  Hill,  Sheffield. 

Elliot,  Mr.  B.  J.,  09,  Church  Street,  Liverpool. 

Elliott,  3klr.  J.  D.,  3,  Orchard  Place,  Woolwich  Boad,  Greenwieh, 

Elliott,  Mr.  J.  G.,  lUtJ,  Gibraltar  Street,  Sheffield. 

Elliott,  Mr.  B. ,  279,  High  Street,  Gateshead. 

Ellis,  Mr.  (t.,  30,  London  Street,  Southport. 

Elhs,  Mr.  B.,  Terrace  lioad,  Aberystwith. 

Ellis,  Mr.  T.  W.,  2,  Carr  Lane,  Hull. 

Ellis,  Mr.  W.,  Bumham,  Essex. 

Emerson,  Mr.  C,  8,  Church  Street,  West  Hartlepool. 

Emson,  Mr.  W.  N.,  Salisbury  Terrace,  Dorchester. 

Eroaut,  Mr.  G.,  10,  Bath  Street,  Jersey. 

Evans,  Mr.  C.  E.,  ^loreton  Hampstead,  Devon. 

Evans,  Mr.  C.  J.,  Clevedon  Pharmacy,  Clevedon. 

Evans,  Mr.  D.  C,  Maidstone. 

Evans,  Mr.  E.,  George  Lane,  Woodford,  Essex. 

Evans,  Mr.  E.,  50,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E..  juur.,  66,  Hanover  Street,  LiverpooL 

Evans,  G.,  F.C.S.,  7,  Stepney  Street,  Llanelly. 

Evans,  Mr.  I.  H.,  Medical  Hall,  Market  Cross,  Lymm. 
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Etuis,  Mr.  J.,  1,  Chnrch  Street,  Oswestry. 

Evans,  J.,  M.D.,  49,  Dawson  Street,  Dublin. 

ETans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  J.  0.,  1,  Orchard  Gardens,  Teignmoath. 

Evans,  Mr.  W.  P.,  56,  Hanover  Street,  Liverpool. 

Exley,  Mr.  J.,  48,  Honslet  Lane,  Leeds. 

Eyie,  Mr.  J.  S. ,  High  Street,  Lannoeston,  Oomwall. 

Fairbank,  Mr.  F.  W.,  Hambrook,  near  Bristol. 

Fairbom,  Mr.  J.,  Northallerton. 

Fairclongh,  Mr.  B.  A.,  11,  Edmund  Place,  Aldersgate  Street,  E.C. 

Fkirgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Famworth,  Mr.  Walter,  Blackburn. 

Famworth,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Farr,  Mr.  J.,  Grown  Street,  Halifax. 

Farrago,  Mr.  B.,  Bothbury,  Morpeth. 

Fames,  T.,  FJ.C,  F.G.S.,  16,  Ck)leman  Street,  E.C 

Farthing,  Mr.  T.  W. ,  4,  Park  Cottage,  Stoke,  Devonport. 

Faulkner,  Mr.  H.,  Pillgwenlly,  Newport,  Monmouthshire. 

Faulkner,  Mr.  J.  B.,  33  ,Ladbroke  Grove  Boad,  W. 

Fanll,  Mr.  J.,  Westgate,  Bradford,  Torks. 

Fkzan,  Mr.  C.  H.,  1,  West  End  Terrace,  Tumham  Green. 

Feaver,  Mr.  J.,  71,  Bohemia  Boad,  near  Hastings. 

Fenwick,  Mr.  J. ,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  W.  E.,  53,  Great  George  Street,  Leeds. 

Femeley,  Mr.  C,  61,  Tything,  Worcester. 

Ferriday,  Mr.  £.  J.  P.,  Market  Street,  Oakengates,  Salop. 

Fewtrell,  Mr.  J.,  19,  Main  Street,  Turriff,  N.B. 

Field,  Mr.  A.  W.,  10,  Nevill  Street,  Southport. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 

Fielden,  Mr.  Y.  G.  L. ,  Oxford  Buildings  Pharmacy,  Belfast. 

Fingland,  Mr.  J.,  Thomhill,  Dumfries. 

Finlay,  Mr.  J.,  Hadden's  Medical  Hall,  Skibbereen,  Co.  Cork. 

Firth,  Mr.  W.,  Barker  Street,  Oldham. 

Fisher,  Mr.  F.  D.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  F.  W.,  High  Street,  Bamsgate. 

Fisher,  Mr.  H.  A.,  35,  High  Street,  Bamisgate. 

Fisher,  Mr.  J.  J.,  29,  Bank  Street,  Carlisle. 

Fisher,  Bfr.  T.,  97,  Boxburgh  Street,  Greenock,  N.B. 

Fitch,  B.,  F.G.S.,  F.S.A.,  Market  Place,  Norwich. 

Fitt,  Mr.  F.  E.,  Barking,  Essex. 

Fitzgerald,  Mr.  A.  H.,  care  of  Messrs.  Johnson  &  Sons,  23,  Cross 

Street,  Finsbury,  E.C. 
Fitzhugh,  B.,  F.C.S.,  Long  Bow,  Nottingham. 
Fleeming,  Mr.  W.,  Queen  Square,  Wolverhampton. 
Fletcher,  F.  W.,  F.C.S.,  56,  Hamilton  Boad,  Highbury,  N. 
Fletcher,  Mr.  J.,  23,  King  Street,  Dudley. 
Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 
Fletcher,  Mr.  T.  B.,  18,  Melbourne  Street,  Nottingham. 
Flint,  Mr.  C.  B.,  DowanhiU,  Glasgow. 
Flint,  Mr.  J.,  Banelagh  Place,  Liverpool. 
Flintan,  Mr.  F.  B.,  Weybridge,  Surrey. 
Floyd,  Mr.  J.,  Bury  St.  Edmunds. 
Flax,  Mr.  W.,  3,  East  India  Avenue,  E.C. 
Forbes,  Mr.  J.  W.,  65,  Newport  Street,  Bolton,  Lanes. 
Forbes,  Mr.  W.  T.,  Beigate. 
Ford,  Mr.  E.  B.,  3,  George  Street,  Pontypool. 
Ford,  Mr.  J.,  High  Street,  Kirriemuir. 
ForeweU,  Mr.  H.,  Butler's  Medical   Hall,  Lower  SackvUle  Street^ 

Dublin. 
Forrest,  Mr.  B.  W.,  319,  Crown  Street,  Glasgow. 
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Forster,  Mr.  K.  H.,  Castle  Street,  Dover. 

Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Foster,  Mr.  A.  J.,  The  Banks,  Bochester. 

Foster,  Mr.  F.,  29,  St.  Nicholas  Street,  Scarborough. 

Foster,  Mr.  F.  H.,  2,  Bank  of  England  Place,  Plymouth. 

Foster,  Mr.  J.,  CoUumpton. 

Foster,  Mr.  J.,  25,  English  Street,  Carlisle. 

Foster,  W..  B.A.,  F.LC.,  F.C.S.,  Middlesex  Hospital,  W. 

Foulkes,  Mr.  W.  H.,  20,  High  Street,  Rhyl,  Flints. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W,  R.,  122,  Queen  Street,  Portsea. 

Fox,  Mr.  A.  R.,  56,  Snig  Hill,  Sheffield. 

Fox,  Mr.  C.  J.,  3,  Regent  Terrace,  Lower  Addisoombe Road,  CioyJon. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Road,  E. 

Francis,  Mr.  G. ,  Market  Place,  Romsey,  Hants. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  E.C. 

Francis,  G.  B.,  F.C.S.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  T.  H.,  101.  High  Holbom,  W.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.C. 

Frankland,  Prof.  E.,  D.C.L.,  F.RS.,  The  Yews,  Reigate. 

Franklin,  Mr.  A.,  60,  West  Street,  Fareham. 

Franks,  Mr.  A.,  35,  Addington  Street,  Ramsgate. 

Eraser,  Mr.  A.,  1,  Hailes  Street,  Edinburgh. 

Eraser,  Mr.  A.,  58,  Hanover  Street,  Liverpool. 

Eraser,  Mr.  A.,  Medical  Hall,  Largs,  N.B. 

Frazer,  Mr.  D.,  127,  Buchanan  Street,  Glasgow. 

Freeman,  Mr.  E.,  Ledbury,  Herefordshire. 

Freestone,  Mr.  T.  M.,  Bedminster  Parade,  Bristol. 

Froggatt,  Mr.  T.  W.,  Eyam,  via  Sheffield. 

Froom,  Mr.  W.  H.,  75,  Aldersgate  Street,  E.C. 

Frost,  Mr.  G.,  7,  Com  Market,  Derby. 

Fudg6,  Mr.  C.  W.,  Shepton  Mallet. 

Fuller,  Mr.  J.,  20,  Dalberg  Road,  Brixton,  S.W. 

Fumess,  Mr.  J.  M.,  137,  FitzwiUiam  Street,  Sheffield. 

Fumiss,  Mr.  T.,  Ill,  Rocky  Lane,  Newsham  Park,  Liverpool. 

Fyvie,  Mr.  J.  G.,  9,  Diamond,  Coleraine. 

Gabriel,  Mr.  J.  W.,  82,  City  Road,  E.C. 
Gadd,  Mr.  H.,  97,  Fore  Street,  Exeter. 
Gadd,  Mr.  R.,  1,  Harleyford  Road,  Vauxhall,  S.E. 
Gadd,  Mr.  W.  F.,  Granville  House,  Queen  Street,  Ramsgate. 
G«itskell,  Mr.  J.,  Gosforth,  via  Carnforth. 
Gale,  Mr.  H.,  Address  imknown. 
Gale,  S.,  F.I.C,  F.C.S.,  226,  Oxford  Street,  W. 
Ghdloway,  Mr.  G.  R.,  13,  Castle  Street,  Inverness. 
Ghdloway,  Mr.  J.  B.,  134,  St.  James  Street,  Liverpool. 
Gait,  Mr.  W.  D.,  Thomley,  Ferry  Hill,  Durham. 
Galwey,Mr.  R.  J.,  49,  Grafton  Street,  Dublin. 
Gamble,  Mr.  A.  G. ,  Avenue  Road,  Grantham. 
Gamley.  Mr.  D.,  2,  Grange  Road,  Edinburgh. 
Gardner,  Mr.  W.,  King's  College  Hospital,  W.C. 
Gamer,  Mr.  J.,  119,  High  Street,  Kensington,  W. 
Garrett,  Mr.  T.  P.,  171,  Commercial  Street,  Newport,  Mon. 
Gbmiide,  Mr.  S.  A.,  6,  Auffhton  Street,  Ormskirk. 
Gascoigne,  Mr.  C,  18,  High  Street,  Kidderminster. 
Gater,  Mr.  J.,  Victoria  Road,  Peckham,  S.E. 
Gaynor,  Mr.  P.,  Oldcastle,  Meath. 
/Jedge,  Mr.  W.  S.,  90,  St.  John  Street,  Clerkenwell,  E.C. 
Geddes,  Mr.  G.,  Main  Street,  Aberchirder,  Banffshire. 
Geddes,  Mr.  W.,  Wemeth,  Oldham. 
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Gee,  Ifr.  G.,  High  Street,  Sandbaoh,  Cheshire. 

Qeoige,  Mr.  H.,  68,  Broad  Street,  Worcester. 

Qeorge,  Mr.  I.,  176,  King  Street,  Great  Yarmoath. 

Qeorge,  Mr.  J.  E.,  Hirwain,  near  Aberdare. 

Gtoorge,  Mr.  J.  I.,  West  Street,  Wigton,  Cumberland. 

Qerard,  Mr.  G.  B.,  Great  Bedwin,  Wilts. 

Qerrard,  A.  W..  F.C.S.,  University  College  Hospital,  W.C. 

3ibb,  Mr.  E.,  New  Byth,  Turriff. 

GHbbons,  Mr.  G.,  24,  West  Street,  Weston-super-Mare. 

[Hbbons,  Mr.  T.  G.,  41,  Market  Street,  Manchester. 

GKbbs,  Mr.  J.,  o3i>,  Terminus  Boad,  Eastbourne. 

GKbeon,  Mr.  A.,  Leyen,  Fife. 

GKbeon,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

3ibeon,  Mr.  F.  J.,  Heathton  Place,  St.  Mark's  Boad,  Wolverhampton. 

GKbeon,  Mr.  J.,  102,  Upper  Brook  Street,  Manchester. 

3ibeon,  Mr.  J.  P.,  Hexham. 

(Hbson,  Mr.  B.,  Erskine  Street,  Hulme,  Manchester. 

aibeon,  Mr.  W.  H.,  107,  King's  Boad,  Brighton. 

OQes,  Mr.  B.  W.,  60,  Nevem  Square,  S.W. 

3ill,  Mr.  G.,  Chapel  Lane,  Bingley. 

3r|Il,  Mr.  H.,  Boston  Spa,  Yorkshire. 

GKU,  Mr.  J.,  43,  Piocadillj,  Manchester. 

Grin,  Mr.  J.  Wm  57,  Broad  Street,  Pendleton,  Manchester. 

3KU,  Mr.  W.,  183,  Badford  Boad,  Hyson  Green,  Nottmgham. 

301,  Mr.  W.,  1,  West  Street,  Tavistock. 

Smiett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

jKlmour,  Mr.  G.,  15,  Morrison  Street,  Kingston,  Glasgow. 

GKlmour,  Mr.  W.,  11,  Elm  Bow,  Edinburgh. 

3imblett,  Mr.  W.,  73,  Union  Street,  Byde,  Isle  of  Wight. 

SimiB,  Mr.  A.  B.,  Bothwell,  Northamptonshire. 

[^laisyer,  Mr,  T.,  12,  North  Street,  Brighton. 

Glazier,  W.  H.,  F.C.S.,  42,  Finchley  Boad,  N.W. 

3Hegg,  Mr.  J.,  Park  House,  Lochhead,  Aberdeen. 

[plover,  Mr.  J.  S.,  282,  Manchester  Street,  Wemeth,  Oldham. 

Ik^yne,  Mr.  C.  G.,  Dewsbury. 

3oldfinoh,  Mr.  G.,  7,  Brent  Terrace,  Hendon,  N.W. 

aolding,  Mr.  J.  F.,  172,  Albany  Street,  N.W. 

3ood,  Mr.  T.,  31,  High  Street,  Lowestoft. 

3k)odliife,  Mr.  G.,  17,  Bendezvous  Street,  Folkestone. 

Soodwin,  Mr.  J.,  Lower  Clapton,  E. 

Gkndelier,  Mr.  W.  G.,  39,  High  Street,  Sittingboume. 

3ordon,  Mr.  W.,  76,  King  Street,  Aberdeen. 

jk)6kar,  Mr.  J.  J.,  1,  Carlisle  Cijcus,  Belfast. 

3os8op,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

jkMtling,  Mr.  J.  H.,  Halesworth. 

3oetling,  Mr.  T.  P.,  Diss. 

3k>ald,  Mr.  J.,  Bed  Lion  Square,  Newcastle,  Staffs. 

Rowans,  Mr.  J.,  21,  High  Street,  Perth,  N.B. 

jhranger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Gkant,  Mr.  T.,  Malvern  House,  Clevedon. 

Ghrant,  Mr.  W.,  High  Street,  Blairgowrie. 

Ghrayill,  E.  D.,  F.B.M.S.,  300,  High  Holbom,  W.C. 

3TAy,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 

chneaves,  Mr.  A.,  Chesterfield. 

Ghreaves,  Mr.  J.,  Oxford  Terrace,  Canton,  Cardiff. 

Gfrreaves,  Mr.  W.  S.,  Ironville,  Aifreton. 

Sreen,  Mr.  J.,  19,  Wood  Street,  Swindon. 

Ghreen,  Mr.  J.  H.,  Top  of  Catherine  Hill,  Frome. 

Ghreen,  Mr.  S.,  2,  York  Place,  Nnnhead,  S.E. 

Ghnenall,  Mr.  A.,  10,  South  Boad,  Waterloo,  ne«r  Liverpool. 
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Greeniflli,  H.  G.,  F.I.O.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  T.,  F.C.S.,  F.R.M.S.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenisli,  Mr.  T,  £.,  5,  Batburst  Street,  Sussex  Square,  W. 

Greensill,  Mr.  H.  W.,  Fishponds. 

Greenwell,  Mr.  R.  H.,  Chester-le-Street. 

Greenwood,  Mr.  S.,  208,  Otley  Road,  Bradford. 

Greig,  Mr.  W.,  59,  Glassford  Street,  Glasgow. 

Griffin,  Mr.  T.,  High  Street,  Weybridge,  Surrey. 

Griffith,  Mr.  B.,  High  Street,  Slough. 

Griffiths,  Mr.  E.  H.,  Market  Street,  Kidsgrove. 

Grim  wade,  Mr.  £.  W.,  Mildmay  Chambers,  82,  Bishopsgate  Street,  E.G. 

Grindlcy,  Mr.  G.  H.,  136,  Lower  Baggot  Street,  Dublin. 

Grindley,  Mr.  W.,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwioh,  S.E. 

Grose,  Mr.  N.  M.,  5,  Castle  Street,  Swansea. 

Groves,  Mr.  R.  H.,  Blandford. 

Groves,  T.  B.,  F.C.S.,  Weymouth. 

Guest,  Mr.  G.  C,  1,  Dale  Street,  Burslem. 

Gudgen,  Mr.  F.  G.,  6,  Albert  Place,  High  Road,  Chiswick,  Middlesex. 

Guiler,  Mr.  J.,  25,  High  Street,  Belfast. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  Pimlieo,  S.W. 

Gunn,  Mr.  W.,  Market  Place,  Duns,  N.B. 

Gumell,  Mr.  W.,  34,  Union  Street,  Ryde,  Isle  of  Wight. 

Guy,  Mr.  F.,  12,  North  Street,  Brighton. 

Guyer,  J.  B.,  F.C.S.,  11,  Strand,  Torquay. 

Hackman,  Mr.  L.  L.,  Lake  Road,  Landport.  Hants. 

Haddock,  Mr.  J.,  27,  Chapel  Street,  Leigh,  Lanes. 

Hadfiold,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  Mr.  J.  W.,  208,  High  Street,  Deptford,  S.E. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.  A.  L.,  The  Cross,  Winchcombe. 

Hall,  F.,  M.R.C.S.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  Address  unknown. 

Hall,  Mr.  H.  S.,  Stretford  Road,  Manchester. 

Hall,  Mr.  P.,  118,  Grey  Street,  Newcastle-on-Tyne. 

Hall,  Mr.  R.  A.,  80,  Westgate,  Grantham. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.  H.,  80,  Drayton  Park,  N. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  63,  Wood  Street,  Liverpool. 

Haller,  Mr.  F.  W.,  79,  High  Street,  Boston. 

Hambrook,  Mr.  J.  B.,  6,  Stroud  Street,  Dover. 

Hamilton,  J.  T.,  M.D.,  3,  Lower  Sackville  Street,  Dublin. 

Hamilton,  Mr.  W.,  Barrow-on-Humber. 

Hammerton,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 

Hamp,  Mr.  J.  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  R.,  205,  St.  John-street  Road,  E.C. 

Hanbury,  C,  F.I.C.,  F.C.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hanbury,  F.J.,  F.L.S.,  Plough  Court,  Lombard  Street,  EjC. 

Hardeman,  Mr.  J.,  55,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J.,  36,  King's  Head  Street,  Harwich. 

Hardwick,  Mr.  S.,  21,  Commercial  Road,  Bournemouth. 

Hardwicke,  Mr.  J.  E.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  J.,  North  Street,  Bishop's  Stortford. 

Hardy,  Mr.  S.  C,  177,  Regent  Street,  W. 


BRITISH  PHABHACEUTICAL  CONFEBBNCE.  379 

Hargrayes,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  M.,  108,  Fylde  Boad,  Preston,  Lanes. 

Harland,  Mr.,  Wellington  Street,  Eccles. 

Harley,  Mr.  J.,  3,  James's  Square,  Crieff,  N.B. 

Harold,  Mr.  J.  P.,  97,  Guilford  Street,  Russell  Square,  W.C. 

Harpley,  Mr.  R.  B.,  34,  Church  Street,  West  Hartlepool. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harrington,  Mr.  A.,  jun.,  Walsham-le- Willows,  Suffolk. 

Harrington,  W.,  L.A.H.D.,  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  W.,  128,  High  Street,  Merthyr  Tydfil. 

Harrison,  Mr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  J.,  2,  Market  Street,  St.  Helen's,  Lanes. 

Harrison,  Mr.  R.,  Famworth,  near  Bolton. 

Harrison,  Mr.  T.  E.,  North  Street,  Sleaford. 

Harrison,  Mr.  W.,  Headingley. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

Harrop,  Mr.  J.  H.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Harrop,  Mr.  W.  H.,  Hightown,  Crewe., 

narrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  2,  Armadale  Street,  Dennistown,  Glasgow. 

Hart,  Mr.  T.,  72,  Lancashire  Hill,  Stockport. 

Hartley,  Mr.  John,  1,  Church  Road,  Lytham. 

Hartley,  Mr.  S.,  High  Street,  Harrow-on- the-HiU. 

Harvey,  Mr.  E.,  6,  Giltspur  Street,  E.C. 

Harvey,  S.,  F.C.S.,  South  Eastern  Laboratory,  Canterbury. 

Harvey,  Mr.  W.  B.,  Frome,  Somerset. 

Harvey,  Mr.  W.  R.,  98,  Humberstone  Road,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 

Harvie,  Mr.  J.,  68,  Stirling  Street,  Airdrie,  N.B. 

Harwood,  Mr.  E.  G.,  92,  Clarence  Street,  Bolton. 

Harwood,  Mr.  H.  T.,  Hendford,  Yeovil,  Somerset. 

Haalett,  Mr.  J.  H.,  18,  North  Street,  Belfast. 

Hasselby,  Mr.  E.  H.,  1,  Eversfield  Place,  St.  Leonards-on-Sea« 

Hasselby,  Mr.  T.  J.,  1,  Baztergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  R.  M.,  Claremont  House,  Redland,  Bristol. 

Hatrick,  Mr.  J.  B.,  18,  Gilmour  Street,  Paisley. 

Havill,  Mr.  P.  W.,  16,  Fore  Street,  Tiverton,  Devon. 

Hawkins,  Mr.  T.,  32,  Ludgate  Hill,  E.C. 
Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  W.,  12,  Grafton  Street,  Dublin. 
^Hayhoe,  Mr.  W.,  105,  Manchester  Road,  Cubitt  Town,  E. 
3ayles,  Mr.  B.  H.,  Broadway,  Ealing,  Middlesex. 
^Hayman,  Mr.  A.,  New  Street,  Neath. 
Dayton,  Mr.  J.  W.,  99,  Gilesgate,  Durham. 
3azard,  Mr.  J.  D.,  Bournemouth. 
3[earder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth, 
^earder,  Mr.  W.,  Rocombe,  Torquay. 
Beath,  Mr.  A.,  114,  Ebury  Street,  S.W. 
Seathcote,  Mr.  H.  C,  Winster,  Derbyshire. 
:Heaton,  Prof.  C.  W.,  F.I.C.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 
Hefford,  Mr.  C,  Queen  Street,  Derby. 
Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 
Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 
Hemingway,  Mr.  W.,  20,  Portman  Street,  W. 
Henderson,  Mr.  C,  Wibsey,  near  Bradford. 
Henry,  Mr.  J.  H.,  21,  Duff  Street,  Macduff. 
Henry,  Mr.  J.  P.,  97,  Donegall  Street,  Belfast. 
Henry,  Mr.  S.  B.,  Payne's  Medical  Hall,  Holywood,  IrelancL 


380  BRITISH   PHABMACSimCAL  CONFIBIKCX. 

Herring,  Mr.  W.  C,  40,  Aldersgate  Street,  E.G. 

Hcalop,  Mr.  H.  H.,  Eingswinford,  near  Dudley. 

Hewlett,  Mr.  C.  J.,  40,  41,  A  42,  Charlotte  St.,  Great  Eastern  St..  E.G. 

Hey,  Mr.  D.,  Hebden  Bridge,  Yorks. 

Heywood,  J.  S.  C,  F.C.S.,  19,  Inverness  Terrace,  W. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Deame. 

Hickey,  Mr.  E.  L.,  199,  Eiiig'B  Boad,  Chelsea,  S.W. 

Hickin,  Mr.  H.,  Mardol  Head,  Shrewsbury. 

Higgins,  Mr.  W.,  Borough,  Famham,  Surrey. 

Hill,  Mr.  A.,  27,  Oxford  Street,  South  Heigham,  Norwich. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

HiUier,  Mr.  H.,  15,  Old  Bond  Street,  Bath. 

Hills,  T.  H.,  F.I.C.,  F.C.S.,  225.  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  225,  Oxford  Street,  W. 

Hind,  Mr.  T.  W.  L.,  Kendal. 

Hinds,  Mr.  J.,  127,  Gosford  Street,  Coyentiy. 

Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton. 

Hitchin,  Mr.  B.,  54,  St.  James'  Street,  Burnley. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering. 

Hobson,  Mr.  C,  Market  Place,  Beverley. 

Hobson,  Mr.  H.,  89,  Ablewell  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodges,  Prof.  J.  F.,  M.D.,L.A.,F.C.S.,F.I.C., Queen's  College, Belfast. 

Hodges,  Mr.  W.,  Eastgate  Bow,  Chester. 

Hodgkinson,  Mr.  C,  198,  Upper  Whiteoross  Street,  E.C. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  198,  Upper  Wlutecross  Street,  E.C. 

Hodgson,  Mr.  A.,  3,  Millbrook  Place,  Harrington  Square,  N.W. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

Hodsoll,  Mr.  T.  W.  H.,  11.  Sturt  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  B.,  1,  Southwick  Street,  Hyde  Park,  W. 

Holdsworth,  Mr.  T.  W.,  31,  Steelhonse  Lane,  Birmingham. 

Holgate,  Mr.  S.  V.,  29,  Long  Bow,  Nottingham. 

HolUday,  Mr.  T.,  5,  High  Street,  West  Bromwich. 

Holmes,  Mr.  C.  J.,  16,  Cambridge  Street,  Hyde  Park,  ^^ . 

Holmes,  E.  M.,  F.L.S.,  17,  Bloomsbury  Square,  W.C. 

Holmes,  Mr.  F.  G.,  Brill. 

Holmes,  Mr.  P.,  11,  Strand,  Torquay. 

Holmes,  Mr.  T.,  32,  Seymour  Boad,  Sharpies,  near  Bolton. 

Holmes,  Mr.  W.  M.,  63,  Lupus  Street,  Belgravia  South,  S.W. 

Hokoyd,  Mr.  W.,  31,  Duke  Street,  St.  James,  S.W. 

Hood,  W.,  M.B.C.S.,  Castlegate,  York. 

Hooper,  Mr.  L.,  43,  King  William  Street,  E.C. 

Hopkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Garden,  E.G. 

Hopkinson,  Mr.  T.,  44  <&  45,  High  Street,  Grantham. 

Hopwood,  Mr.  T.  S.,  Richmond,  Surrey. 

Hornby,  Mr.  A.,  8,  Larkfield  Boad,  Richmond,  Surrey. 

Horncastle,  Mr.  J.,  17,  Craven  Boad,  Westboume  Terrace,  W. 

Homer,  Mr.  E.,  Mitre  Square,  Aldgate,  E.C. 

Homer,  Mr.  E.,  jun.,  Mitre  Square,  Aldgate,  E.C. 

Horrell,  Mr.  A.  C.  J.,  Dartford. 

Horsfall,  Mr.  J.,  Aughton  Boad,  Birkdale,  Southport. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  Mr.  T.  W.,  274,  Portobello  Boad,  Netting  Hill,  W. 

Hothersall,  Mr.  J.,  25,  Standishgate,  Wigan. 

Houghton,  Mr.  T.,  52,  St.  Clements,  Oxford. 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.I.C.,  F.C.S.,  Stratford,  E. 

Howard,  Mr.  W.  D.,  Lord's  Meade,  Tottenham. 

Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 


BRITISH  PHABHACAUTICAL  CONFBBSNCE.         381 

Howie,  Mr.  W.  L.,  Combrook  Hoase,  Eccles,  Lanes. 

Howlett,  Mr.  H.  J.,  Stafford  Hoase,  Forton  Boad,  Gosport. 

Howorth,  Mr.  J.,  Market  Place,  Doncaster. 

Hucklebridge,  Mr.  J.  M.,  116,  Ebnry  Street,  S.  W. 

Hnggett,  Mr.  S.,  128,  Prescot  Boad,  Fairfield,  Liverpool. 

Hoggins,  Mr.  B.,  199,  Strand,  W.C. 

Hughes,  Mr.  E.,  14,  Market  Place,  Altrincham,  Cheshire. 

Haghes,  Mr.  E.  G.,  Victoria  Street,  Manchester. 

Hughes,  Mr.  J.,  14,  Wind  Street,  Swansea. 

Hughes,  Mr.  J.  M.,  48,  Fulham  Boad,  S.W. 

Hughes,  Mr.  L.  S.,  Maple  Boad,  Penge,  S.E. 

Hugill,  Mr.  J.,  14  &  15,  Miles  Lane,  Gannon  Street,  £.C. 

Hume,  Mr.  A.,  63,  Northumberland  Street,  Newcastle-on-Tyne. 

Hume,  Mr.  J.  W.  D.,  Alexander  Terrace,  Clapham  Boad,  Lowestoft. 

Humphry,  Mr.  H.,  Dartmouth. 

Hunt,  Mr.  A.,  Fore  Street,  Exeter. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  B.,  45,  High  Street,  Winchester. 

Hunt,  Mr.  T.,  Workhouse,  Liverpool. 

Hunter,  Mr.  F.  W.,  4,  Westmoreland  Boad,  Newoastle-on-Tyne. 

Hunter,  Mr.  G.,  Withemsea,  Yorks. 

Hunter,  Mr.  J.  C,  99,  Great  Western  Boad,  Glasgow. 

Hurley,  Mr.  E.  W.,  187,  Lewisham  High  Boad,  S.E. 

Huskisson,  H.  0.,  F.I.C.,  F.C.S.,  F.L.S.,  Swinton  Street,  Gray's  Inn 

Boad,  W.C. 
Hutcheon,  Mr.  W.,  21,  High  Street,  Bonnyrigg,  Midlothian. 
Hutchins,  Mr.  C,  Wind  Street,  Neath. 
Button,  Mr.  H.,  Lighthome. 
Hyslop,  Mr.  J.  C,  S9,  Church  Street,  N.W. 

niingworth,  Mr.  G.  S.,  5,  Nettisdale  Boad,  Pollokshields,  Glasgow. 
Ince,  J.,  F.L.S.,  F.C.S.,  F.G.S.,  11,  St.  Stephen's  Avenue,  Shepherd'B 

Bush,  W. 
Ingall,  Bfr.  J.,  Ashford,  Kent. 
Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 
Insull,  Mr.  E.  S.,  54  A  56,  Lichfield  Street,  Hanley. 
Itmay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ison,  Mr.  Jno.,  Wellington. 

Ive,  Mr.  W.,  115,  Gloucester  Boad,  South  Kensington,  S.W. 
Izod,  Mr.  J.,  Church  Boad,  Upper  Norwood,  S.E. 

Jackson,  A.  H,  B.Sc,  F.C.S.,  Strangeways,  Manchester. 
Jackson,  Mr.  Bamet  E.,  Palace  Buildings,  Harpurhey,  Manchester. 
Jackson,  Mr.  C,  Church  Boad,  Acton,  W. 
•Jackson,  Mr.  G.,  870,  Boohdale  Boad,  Harpurhey,  Manchester. 
Jaekson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 
Jackson,  Mr.  B.,  2,  Clegg  Street,  Oldham. 
Jackson,  Mr.  B.,  7,  Smithy  Bow,  Nottingham. 
Jaekson,  Mr.  W.,  Crediton,  Devon. 
Jaekson,  Mr.  W.  G.,  58,  Northgate,  Hartlepool. 
James,  Mr.  A.  W.,  Sketty,  near  Swansea. 
James,  Mr.  C,  80,  Argyle  Street,  Birkenhead. 
James,  Mr.  K.,  North  Bar  Street,  Beverley. 
-James,  Mr.  W.  G.,  Hucknall,  Torkard. 
'Jarmain,  G.,  F.I.C.,  F.C.S.,  9,  York  Place,  Huddergfield. 
Jefferson,  Mr.  P.,  145,  Meadow  Lane,  Leeds. 
Jeffery,  Mr.  H.,  110,  Cheltenham  Boad,  Bristol. 
Jeffrey,  Mr.  T.- A.,  Leamington  House,  Chelteshanu 
Jeffriei,  Mr.  H.,  28,  High  Street,  Guildford, 
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Lindsay,  T..  F.C.S.,  Marj-field  Cottage,  Maryhill,  N.B. 

Linford,  J.  S..  F.C.S.,  16,  Gladstone  Street,  Hull. 

Ling,  Mr.  E.,  Esher,  Surrey. 

Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 

Litchfield,  Mr.  J.,  50,  High  Street,  Longtou,  Staffordshire. 

Littlewood,  Mr.  S.,  Sutton -in- Ashfield. 

Llewellyn,  Mr.  R.,  148,  High  Street,  Merthyr. 

Lloyd,  Mr.  E.,  jun.,  Abergele. 

Lloyd,  Mr.  G.,  jun.,  30,  Church  Street,  Bilston. 

Lloyd,  Mr.  J.,  Piccadilly,  Hanley. 

Lloyd,  Mr.  J.  W.,  34,  Mount  Pleasant,  Liverpool. 

Lloyd,  Mr.  H.,  High  Street,  Claycross. 

Lloyd,  Mr.  R.,  Penygraig,  Bhondda  Valley. 

Lloyd,  Mr.  T.  H.,  10,  Friar  Lane,  Leicester. 

Lockyer,  W.  J.,  F.C.S.,  Pembroke  Villa,  Elgin  Park,  Redland,  Briitol  - 

Lofthouse,  Mr.  J.,  Fleetwood. 

Long,  Mr.  H.,  7,  Oxford  Terrace,  West  Brighton. 

Long,  Mr.  H.,  48,  High  Street,  Nottmg  HiU,  W. 

Longbotham,  Mr.  J.,  Chester-le-Street,  Durham. 

Longman,  Mr.  J.  H.,  The  Norfolk  Pharmacy,  Littlehampton. 

Lord,  Mr.  C,  Todmorden,  Lancashire. 

Lord,  Mr.  L.,  Bank  Street,  Rawtenstall. 

Lorimer,  Mr.  J.,  Junction  Road,  Holloway  Boad,  N. 

Lowe,  A.  J.  G.,  F.I.C.,  F.C.S.,  6,  Bloomsbury  Square,  W.C. 

Lowther,  Mr.  M.  K.,  Langtoft,  Lowthorpe. 

Lucas,  Mr.  J.  M.  M.,  162,  Windmill  Street,  Gravesend. 

Luff,  A.  P.,  B.Sc,  F.I.C.,  F.C.S.,  178,  Marylebone  Road,  N.W. 

Luke,  Mr.  R.  S.,  30,  Tavistock  Road,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Lunan,  Mr.  A.,  Banchory,  N.B. 

Lunn,  Mr.  T.,  31,  Wcstgate,  Grantham. 

Mabcn,  Mr.  T.,  5,  Oliver  Place,  Hawick. 
McAdam,  Mr.  R.,  32,  Virginia  Street,  Glasgow. 
Macadam,  S.,  Ph.D.,  F.R.S.E.,  F.I.C.,  F.C.S.,  Surgeona'  Hall,  Edin- 
burgh. 
Macadam,  W.  I.,  F.C.S.,  F.I.C.,  Surgeons'  Hall,  Edinburgh. 
Macaulay,  Mr.  J.  J.,  Holywood,  co.  Down. 
Macau] ay,  Mr.  W.  H.,  Huddersfield. 

McBcath,  Mr.  J.  W.,  Whitby  Street,  West  Hartlepool.  [ham, 

McCowan,  Dr.  W.,  F.C.S.,  76,  Woodlands  Street,  Smethwiok,  Binning- 
Macdonald,  Mr.  J.,  12,  West  Newington,  Edinburgh. 
McDonald.  Mr.  K.,  Dunkeld. 

MacDermatt,  Mr.  R.  J.,  3,  Alexandra  Villas,  Finsbury  Park,  K. 
MacEwan,  Mr.  P.,  36,  York  Place,  Edinburgh. 
Maccwan,  Mr.  W.  M.,  Address  unknown. 
Macfarlane,  Mr.  A.  Y.,  255,  Canongate,  Edinburgh. 
MacFarlane,  Mr.  P.,  Apothecaries' Hall,  Fort  WQliam,  N.B. 
Macfarlane,  Mr.  T.  B.,  17,  Main  Street,  Wishaw,  N.B. 
McGlashan,  Mr.  J.,  29,  Dairy  Road,  Edinburgh. 
McGregor,  Mr.  G.,  Ellon,  Aberdeen. 
Machin,  Mr.  W.  G.,  Hartley  Wintney,  Winclifield. 
Machon,  Mr.  H.,  Market  Place,  Safl[h)n  Walden. 
McHugh,  Mr.  H.  S.,  Bridge  Street,  Castleford. 
Macintosh,  Mr.  A.,  21,  Montague  Street,  Rothesay. 
Mackay,  Mr.  G.  D.,  Canning  Street,  Edinburgh. 
Mackenzie,  Mr.  C.  A.,  Queen's  Road,  Hastings. 
Mackenzie,  Mr.  J.,  45,  Forrest  Road,  Edinburgh. 
iMcKeown,  W.  A.,  M.D.,  CM.,  Notting  Hill,  Belfast. 
MackanesB,  Mr.  C,  Chesham,  Backs. 
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MMk^,  Hr.  J.  B.,  2,  Bonverie  Street,  E.G. 

Mackill,  Mr.  B.  C,  Cadzow  Street,  Hamilton. 

MaoLaohlan,  Bir.  J.  McC,  42,  New  North  Road,  N. 

llaelagan,  Prof.  D.,  M.D.,  F.C.S.,  28,  Heriot  Bow,  Edinburgh. 

McLeod,  Mr.  T.,  148,  Broomielaw,  Glasgow. 

M*Millan,  Mr.  J.,  17,  Great  Western  Boad,  Glasgow, 

McMollan,  Mr.  T.,  54,  Victoria  Street,  Belfast. 

MeMnrray,  Mr.  J.,  19,  George  Street,  Paisley,  N.B. 

M*Nanght,  Mr.  A.,  4,  West  Blackhall  Street,  Greenock. 

McNiool,  Mr.  J.,  Apothecaiy  Hall,  Alva,  Stirlingshire. 

Maopherson,  Mr.  A.,  Stomoway. 

Macpherson,  Mr.  0.  A.,  19,  Caledonian  Terrace,  Edinburgh. 

MeSweeny,  Mr.  M.  A.,  Prospect  Place,  Sundays  Well,  Cork. 

MoYitie,  Mr.  T.,  15,  Old  Hall  Street,  Liverpool. 

Madeley,  Bir.  E.  S.,  3,  West  Kensington  Terrace,  W. 

Maggs,  Mr.,  Junr.,  St.  Leonards-on-Sea. 

Maggs,  Mr.  T.  C,  Yeovil. 

IfaiUand,  Mr.  P.  C,  233,  East  India  Boad,  London. 

Maitland,  Mr.  W.,  Kemnay,  Aberdeenshire. 

Maizey,  Mr.  E.,  194,  Cassland  Boad,  South  Hackney,  E. 

Ifakins,  G.  H.,  M.B.C.S.,  F.I.C.,  F.C.S.,  Tudor  House,  Blackheath 

Ifanfnll,  Mr.  H.  J.,  88,  Arkwright  Street,  Nottingham.       [Park,  S.E. 
Itfanning,  Mr.  B.  J.,  Wells,  Somerset. 

Karies,  Mr.  D.  B.,  16,  Irlam  Boad,  Bootle,  Liverpool. 

lifarley,  Mr.  W.,  124,  Northumberland  Street,  Newcastle-on-Tyne. 

Bfarriott,  E.  D.,  L Jl.C.P.,  90,  St.  Ann's  Well  Boad,  Nottingham. 

Sifltrriott,  Mr.  T.  E.,  Havelock  Boad,  Hastings. 

Ufarris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 

Xdarsden,  Mr.  T.  B.,  Withington,  Manchester. 

Biarsh,  Mr.  J.  H.,  6,  Milsom  Street,  Bath. 

Bfarsh,  Mr.  W.  H.,  92,  Tollington  Park,  N. 

BiarshaU,  Mr.  Geo.  T.,  Bridge  Street,  Morpeth. 

Bfarshall,  Bir.  T.,  Beverley. 

Hilainhall,  W.,  F.B.S.,  9,  Duggan  Place,  Bathmines,  Dublin. 

^iarson,  Mr.  B.  B.,  174,  Park  Boad,  Liverpool. 

Marston,  Mi,  J.  T.,  105,  London  Wall,  City,  E.C. 

BCartin,  Mr.  A.  E.,  60,  Egerton  Street,  Oldham. 

Aiariin,  Bir.  H.  S.,  High  Street,  East  Grinstead. 

lldartin,  Mr.  N.  H.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Brfartindale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 

Itfaaon,  Mr.  A. ,  29,  Yorkshire  Street,  Bochdale.  ^    ^ 

BAaaon,  Mr.  H.  C,  1,  Australian  Avenue,  E.C. 

JUdaaon,  lir.  J.,  Medical  Hall,  Boyle,  Co.  Boscommon. 

BAMon,  Mr.  W.  B.,  117,  Derby  Street,  Bolton. 

HiWawm,  Mr.  W.  B.,  Gunnersbury  Station,  Brentford  Boad,  W. 

BdQither,  Mrs.  Ellen,  High  Street,  Haddington,  N.B. 

Bother,  Ifr.  J.,  58,  Kay  Street,  Bolton. 

r,  Ifr.  J.  H.,  26,  James  Street,  Harrogate, 
kthews,  Bir.  J.  H.,  1,  Queen's  Gardens,  Hyde  Park,  W. 
I,  Mr.  T.,  Saundersfoot,  Pembrokeshire. 
I,  Mr.  E.,  High  Street,  Boyston,  Herts. 
ktthewB,  Mr.  H.,  7,  Old  King  Street,  Bristol. 

},  Bfr.  T.,  BIjEUi  of  Boss  House,  Boss,  Herefordshire. 
!,  Mr.  W..  12,  Wigmore  Street,  W, 
l^saonder,  Bir.  B.,  714,  Bodidale  Boad,  Manchester, 
s,  Mr.  J.,  34,  Bedford  Street,  Plymouth. 
r,  Bfr.  C,  11,  Aldersgate  Street,  E.C 
JBy,  Mr.  W.  H.,  265,  Glossop  Boad,  Sheffield. 

^^^•xfidd,  Mr.  J.,  89,  Bartholomew  Street,  Leicester. 

^^yfisld,  Mr.  J.  T.,  41,  Quefen  Victoria  Street,  E.C. 

C  C 
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Mayger,  Mr.  W.  D.,  6,  Regent  Square,  Northampton. 

Mays,  Mr.  K.  J.  J.,  5,  Oglo  Terrace,  South  Shields. 

Mead,  Mr.  C.  J.,  55,  Fore  Street,  E.G. 

Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 

Meadows,  Mr.  J.,  44,  Humberstone  Grate,  Leicester. 

Medd,  Mr.  J.,  47,  Westgate  Street,  Gloucester. 

Mellin,  Mr.  G.,  16,  Tichbome  Street,  Regent  Street,  W. 

Mellin,  Mr.  J.  P.,  High  Street,  Wimbledon,  S.W. 

Mellor,  Mr.  J.  G.,  Market  Square,  St.  Neots,  Hunts. 

Melrose,  Mr.  W.,  13,  Micklegate,  York. 

Mercer,  Mr.  A.,  Prestwich,  Manchester. 

Mercer,  Mr.  J.,  121,  Adelphi  Street,  Preston. 

Merrell,  Mr.  J.,  1,  Queen's  Terrace,  Camden  Road,  N.W. 

Merrikin,  Mr.  J.  B.,  25,  Milsom  Street,  Bath. 

Merson,  Mr.  W.,  The  Dispensary,  Paignton. 

Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 

Metcalfe,  Mr.  £.  H.,  Malvern. 

Middleton,  Mr.  A.,  18,  Southwell  Road,  Nottingham. 

Miles,  Mr.  G.,  Belvedere. 

Miller,  Mr.  C.  B.,  8,  Osborne  Place,  Blackheath,  S.E. 

Miller,  Mr.  T.  S.,  Gray  Street,  Broughton  Ferry,  Dundee. 

Miller,  Mr.  W.  C,  107,  Hockley  HiU,  Birmingham. 

Millidge,  Mr.  A.,  117,  High  Street,  Newport,  Isle  of  Wight. 

Milligan,  Mr.  D.  G.,  Haltwhistle. 

Milligan,  Mr.  W.  M.,  Newton  Stewart,  N.B. 

Milld,  Mrs.  A.  E.,  7,  Spenser  Road,  Heme  Hill,  SJB. 

Mills,  Mr.  J.,  Eastgate  Row,  Chester. 

Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 

Mills,  Mr.  W.  H.,  1,  Market  Place,  Heywood,  Lanes. 

Milne,  Mr.  W.,  4,  Fleet  Street,  Torquay. 

Milward,  Mr.  S.,  10,  Crown  Terrace,  Upper  Holloway,  N. 

Minchin,  Mr.  F.  J.,  Athy,Co.  Eildare. 

MinshuU,  Mr.,  42,  Dudley  Street,  Wolverhampton. 

Minshull,  Miss  R.  C,  3,  Rodney  Terrace  West,  Bow  Road,  E. 

Mitchell,  Mr.  J.,  151,  Oxford  Street,  Manchester. 

Mitten,  Miss  F.,  Hurstpierpoint,  Sussex. 

Monkhouse,  Mr.  H.,  All  Saint's,  Derby. 

Moody,  Mr.  S.  W.,  6,  Walkergate,  Louth,  Lines. 

Moore,  Mr.  J.  W.,  7,  Market  Square,  Hanley. 

Moore,  Mr.  W.  J.,  24,  Murray  Place,  Stirling,  N.B. 

Moorhouse,  Mr.  W.,  40,  Eirkgate,  Wakefield. 

Morgan,  W.,  Ph.D.,  28,  Orange  Street,  Swansea. 

Morison,  Mr.  G.,  High  Street,  Peebles,  N.B. 

Morrell,  Mr.  T.,  1,  South  Street,  New  North  Road,  Islington,  N. 

Morris,  Mr.  J.  0.,  Lichfield  Street,  Walsall. 

Morris,  Mr.  J.  L.,  81,  Alexandra  Road,  Manchester. 

Morris,  Mr.  T.,  118,  Market  Street,  Famworth,  Bolton. 

Morris,  Mr.  W.  W.,  Address  unknown. 

Morson,  T.,  F.C.S.,  124,  Southampton  Row,  W.C. 

Morson,  Mr.  T.  P.,  Southampton  Row,  W.C. 

Mortiboy,  Mr.  J.,  119,  Railton  Road,  Heme  Hill,  S.E. 

Mortimer,  Mr.  J.,  20,  The  Mall,  Clifton,  Bristol. 

Moss,  J.,  F.I.C.,  F.C.S.,  15,  Laurence  Pountney  Lane,  E.G. 

Moulden,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Mount,  Mr.  W.,  2,  Palace  Street,  Canterbury. 

Moyle,  Mr.  J.»  27,  Broadway,  Hammersmith,  W. 

Muir,  Mr.  G.,  166,  Cumberland  Street,  Glasgow. 

Mullock,  Mr.  R.,  Charing  Cross,  Birkenhead. 

Mumbray,  Mr.  R.  G.,  Richmond,  Surrey. 

Mnmby,  Mr.  C,  47,  High  Street,  Gosport. 
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Mnnday,  Mr.  J.,  1,  Duke  Street,  Cardiff. 

Muim,  Mr.  C.  H.,  Stonrport. 

Murdoch,  Mr.  D.,  High  Street,  Falkirk,  N.B. 

Mnrdoch,  Mr.  G.,  249,  Saachiehall  Street,  Glasgow. 

Mnskett,  Bir.  J.,  Harleston,  Norfolk. 

Myers,  Mr.  G.,  71,  Coltman  Street,  Hall. 

Napier,  Mr.  A.,  69,  South  Clerk  Street,  Edinburgh. 

Kaylor,  W.  A.  H.,  F.C.S.,  5,  Coleman  Street,  E.C. 

NcAle,  Mr.  H.,  Biddings,  near  Alfreton,  Derbyshire. 

Neale,  Bir.  J.,  55,  High  Street,  King's  Lynn. 

Nesbit,  Mr.  J.,  162,  High  Street,  Portobello. 

Nest,  Mr.  H.,  28,  Haymarket,  S.W, 

Neve,  Mr.  F.  C,  Norman  Road,  St  Leonards-on-Sea. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  B.  I.,  Lemon  Street,  Truro,  Cornwall. 

Newcombe,  Mr.  J.,  70,  High  Street,  Grantham. 

Newey,  Mr.  J.  T.,  Beulah  Hill,  Norwood,  S.£. 

Newman,  Mr.  W.  F.,  8,  Market  Street,  Falmouth. 

Newton,  Mr.  T.  A.  C,  9,  Carlton  Terrace,  Carlton  Boad,  Eilburn,  N.W, 

Nicholl,  Mr.  S.  C,  37,  High  Street,  Belfast. 

Nicholls,  Mr.  B.  £.,  Femleigh  Lodge,  Lee,  Kent. 

Nicholson,  Mr.  A.,  11,  PantUes,  Tunbridge  Wells. 

Nicholson,  Mr.  H.,  38,  Argyle  Street,  Birkenhead. 

Nicholson,  Mr.  J.  H.,  4,  Glasgow  Street,  Mazwelltown,  Dumfries. 

Nickson,  Mr.  J.,  56,  Broad  Street,  Ludlow. 

Nicol,  Mr.  J.,  4,  Dowanhill  Place,  Partick,  Glasgow. 

Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 

Noble,  Mr.  J.,  55,  King's  Street,  South  Shields. 

Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 

Nntt,  Mr.  A.  J.,  133,  Fenchurch  Street,  E.C. 

* 

Oakland,  Mr.  W.,  Address  unknown. 

Odling,  Prof.  W.,  M.B.,  F.B.S.,  etc.,  15,  Norham  Gardens,  Oxford. 

Oglesby,  Mr.  J.,  31,  Bficklegate,  York. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

Oldham,  Mr.  J.,  44,  Hessle  Boad,  Hull. 

Oldham,  Mr.  J.,  Market  Street,  Mansfield,  Notts. 

O'Neill,  Mr.  J.,  216,  Dalton  Boad,  Barrow-in-Furness. 

Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Ottey,  Mr.  T.,  Waterloo  Street,  Burton-on-Trent 

Owen,  Mr.  J.,  Bishop's  Castle,  Salop. 

Owen,  Mr.  J.,  HoUoway  Boad,  Islington,  N, 

Owen,  Mr.  S.,  Address  unknown. 

Padwick,  Mr.  J.,  5,  Preston  Street,  Brighton. 

Padwick,  Mr.  T.,  Bedhill. 

Padwick,  Mr.  W.  G.,  65,  St.,  James's  Boad,  Croydon. 

Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 

Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 

Palmer,  Mr.  F.,  3,  Anerley  Boad,  Upper  Norwood,  S.E. 

Palmer,  Mr.  F.  W.,  Bamsey,  Hunts. 

Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 

Park,  Mr.  W.  S.,  84,  Queen  Street,  Dublin. 

Parker,  Mr.  A.,  High  Street,  Uttoxeter. 

Parker,  B.  H.,  F.C.S..  11,  Clifton  Boad,  Maida  Vale,  W. 

Parker,  Mr.  S.,  360,  Leeds  Road,  Bradford,  Yorks. 

Parker,  Mr.  T.,  9  <&  10,  Bridge  Street,  York. 

Parker,  Mr.  W.  H.,  177,  Alfreton  Boad,  Nottingham. 

Parkes,  Mr.  H.  E.,  Address  unknown. 
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Farkes,  Mr.  J.  P.,  Leyton  House,  Albion  Bead,  Stoke  Newington,  N. 

Parkin,  Mr.  J.  B.,  Eirkgate,  Bipou. 

Parkinson,  Mr.  F.  W.,  Atherstone,  Warwickshire. 

Parkinson,  Mr.  B.,  1,  William  Henry  Street,  Soho,  Liverpool. 

Parkinson,  B.,  Ph.D.,  Sun  Bridge  Buildings,  Bradford,  Yorkshire. 

Parkinson,  Mr.  T.,  30,  Market  Place,  Driffield. 

Parrott,  Mr.  W.  S.,  79,  High  Street,  Watford. 

Parry,  Mr.  C.  D.,  18,  Borough  High  Street,  S.E. 

Pars,  Mr.  B.  C,  Market  Place,  Thrapstone. 

Passmore,  Mr.  F.,  17,  Bloomsbnry  Square,  W.C. 

Pasmore,  Mr.  F.  B.,  26,  Galium  Street,  Fenchoroh  Street,  E.G. 

Patchitt,  Mr.  £.  G.,  128,  Derby  Boad,  Nottingham. 

Paterson,  Mr.  A.,  133,  Govan  Boad,  Glasgow. 

Paterson,  Mr.  J.,  Helmsdale,  Sutherlandshire. 

Paterson,  Mr.  S.,  Gallowgate,  Aberdeen. 

Patman,  Mr.  F.  T.,  30,  King  Street,  Whitehaven. 

Paton,  J.,  F.L.S.,  Eelvingfove  Museum,  Glasgow. 

Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 

Pattinson,  J.,  F.I.G.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 

Pattison,  Mr.  G.,  139,  St.  John  Street  Boad,  E.G. 

Pattrick,  Mr.  W.,  High  Street,  Measham. 

Payne,  A.,  F.G.S.,  Galen  Works,  Ettingshall,  Wolverhampton. 

Payne,  Mr.  H.,  Market  Basen. 

Payne,  Mr.  J.  G.  G.,  Oxford  Buildings,  Belfast. 

Payne,  Mr.  S.,  Wallingford,  Berkshire. 

Peake,  Mr.  A.,  Queen  Street,  Earlestown. 

Pearce,  Mr.  J.  A.,  Gainscross,  Stroud. 

Pearson,  G.  T.,  F.B.B.S.,  F.Z.S.,  104,  Stamford  Street,  Blackfriars,  S. 

Pedley,  B.  D.,  M.B.G.S.,  L.D.S.,  17,  Bailway  Approach,  Londo 

Bridge,  London. 
Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  Halifax. 
Penketh,  Mr.  J.,  Address  unknown. 
Penney,  W.,  A.L.S.,  High  Street,  Poole. 
Penrose,  Mr.  A.  P.,  5,  .^well  Street,  E.G. 
Percy,  Mr.  T.  B.,  Victoria  Square,  Truro. 
Perfect,  Mr.  B.,  Bingley,  Yorks. 
Perkins,  Mr.  J.,  29,  Victoria  Street,  Wolverhampton. 
Perry,  Mr.  E.  G.,  Wote  Street,  Basingstoke. 
Perry,  Mr.  G.  E.,  77,  Hagley  Boad,  Birmingham. 
Perry,  Mr.  W.  H.,  18,  Ledsam  Street,  Birmingham. 
Peters,  Mr.  J.  F.,  4,  High  Street,  Jedburgh,  N.B. 
Petrie,  Mr.  J.  J.,  Aboyne,  Aberdeenshire. 
Pettigrew,  Mr.  J.  W.,  Lenzie,  near  Glasgow. 
Pettinger,  Mr.  E.,  67,  High  Street,  Haii^stead,  N.W. 
Phillips,  Mr.  G.  L.,  43,  Morgan  Street,  Tredegar. 
PhiUips,  Mr.  J.,  68,  Wallgate,  Wigan. 
Philp,  Mr.  J.,  Wadebridge,  Gomwall. 
Pickard,  Mr.  W.,  130,  High  Street,  Notting  Hill,  W. 
Picken,  Mr.  T.  W.,  Newport,  Salop. 
Pickering,  Mr.  J.,  Market  Place,  Growle,  Doncaster. 
Pickering,  Mr.  T.,  John  Street,  Over  Winsford,  Gheshire. 
Pickup,  Mr.  W.,  80,  Bank  Top,  Blackburn. 
Picnot,  Mr.  G.,  24,  High  Street,  Strood. 
Pidd,  Mr.  A.  J.,  221,  Ghester  Boad,  Hulme,  Manchester. 
Pilcher,  W.  J.,  F.B.G.S.,  High  Street,  Boston. 
Pilley,  Mr.  S.,  9,  Bargate,  Boston. 
Pinkerton,  Mr.  J.  S..  248,  London  Boad,  Glasgow. 
Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 
Pmyon,  Mr.  W.,  49,  Abbey  Boad.  St.  John's  Wood,  N.W. 
Pitchford,  Mr.  W.,  54,  Gotham  HUl,  Gotham,  Bristol. 
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Pitman,  Mr.  J.,  50,  Bedcliff  HiU,  Bristol. 

Plaoe,  Mr.  J.,  23  and  24,  King  Street,  Cambridge. 

Plant,  Mr.  W.  E.,  Somerby,  near  Oakham. 

Howman,  S.,  F.LC.,  M.B.G.S.,  2,  Besidenoe,  St.  Thomas's  Hospital, 
SJB. 

Pocklington,  Mr.  H.,  20,  Park  Bow,  Leeds. 

Poingdestre,  Mr.  C.  B.,  187,  Newington  Butts,  S.E. 

Pollard,  Mr.  H.  H.,  140,  High  Street,  Byde,  Isle  of  Wight. 

Pond,  Mr.  B.  C,  4,  The  Pavement,  Brixton  Bise,  S.W. 

Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.G. 

Ponsford,  Mr.  J.,  24,  Wolborough  Street,  Newton  Abbot. 

Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 

Porter,  W.  E.,  F.C.S.,  16.  Tybridge  Street,  Worcester. 

Postans,  Mr.  A.  W.,  35,  Baker  Street,  W. 

Pottage,  Mr.  J.  C,  117,  Prince's  Street,  Edinburgh. 

Pott,  Mr.  F.  F.,  Post  Office,  Lower  Tranmere,  Birkenhead. 

Potts,  Mr.  C,  Market  Place,  Ilkestone. 

P6ttB,  E.,  F.C.S.,  18,  Tayistock  Place,  Sunderland. 

P6tts,  Mr.  B.  S.,  Address  unknown. 

Powell,  Mr.  W.,  White  Horse  Street,  Leeds. 

Powers,  Mr.  E.,  Priory  Works,  Coventry. 

Pownall,  Mr.  T.  B.,  45,  St.  George's  Boad,  Bolton. 

Pratt,  Mr.  G.  W.,  49,  Cavendish  Street,  Chorlton-on-Medlock,  Man- 
chester. 

PraU,  Mr.  B.  M.,  Cattle  Market,  Otley,  Torks. 

Prentice,  Mr.,  J.,  126,  Nicholson  Street,  Edinburgh. 

Presley,  Mr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 

Pl!e8ton,  Mr.  J.,  4,  High  Street,  Sheffield. 

Preston,  Mr.  J.  C,  81,  Bishopsgate  Street  Without,  E.C, 

Priohard,  Mr.  E.,  10,  Vigo  Street,  Begent  Street,  W. 

Pridgeon,  Mr.  W.  J.,  The  Moor,  Hawkhurst. 

Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershire. 

Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staffs. 

Princep,  Mr.  P.,  17,  Bloomsbury  Square,  W.C. 

Pring,  B.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 

Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 

Pritohard,  Mr.  J.,  Chorlton  Boad,  Manchester. 

Probyn,  Mr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Proctor,  Mr.  W.,  56,  Dean  Street,  Newcastle-on-Tyne. 

Prosser,  Mr.  F.  H.,  133,  Spring  Hill,  Birmingham. 

Prosser,  Mr.  J.  A.,  Manchester  Boad,  Walkden. 

Pngh,  Mr.  G.,  Dunster  House,  Mincing  Lane,  E.C. 

Pnllin,  Mr.  W.  H.,  42,  Parade,  Leamington. 

Purdue,  Mr.  T.,  Witney,  Oxon. 

Purefoy,  B.  D.,  F.B.C.S.I.,  13,  Merrion  Square,  N.,  Dublin. 

Porres,  Mr.  8.,  70,  Haymarket  Terrace,  Edinburgh. 

Qninlan,  Prof.  F.  J.  B.,  M.D.,  M.B.I.A.,  F.C.P.,  29,  Lower  Fitzwilliam 
Street,  Dublin. 

Backham,  Mr.  G.,  Wenhaston,  Halesworth,  Suffolk. 

Badley,  Mr.  W.  V.,  42,  Hampton  Boad,  Southport. 

Bae,  Mr.  J.,  Newmarket. 

Baimes,  Mr.  B.,  Bonnington  Park,  Edinburgh. 

Bait,  Bir.  B.  C,  370,  Hamilton  Place,  Partick. 

Bamsden,  Mr.  W.,  Fallowfield,  Manchester. 

Bandall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Bansom,  Mr.  F.,  Bancroft,  Hitdiin. 

Bansom,  Mr.  W.,  Hitchin. 
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Bastrick,  Mr.  B.  J.,  Belair,  Yarborongh  Boad,  Sonthsea,  Hants. 

Bay,  Mr.  G.,  9,  Stanley  Street,  Macclesfield. 

Bayson,  Mr.  H.,  Bingwood,  Hants. 

Bedfem,  Mr.  J.,  Cobham,  Surrey. 

Bedfem,  Mr.  T.,  60,  King  Street,  Penrith. 

Bedwood,  Prof.  T.,  Ph.D.,  F.I.C.,  F.C.S.,  17,  Bloomabury  Square,  W.C, 

Bees,  Mr.  W.  H.,  Dartmouth. 

Beid,  Mr.  W.,  57,  Guthrie  Port,  Arbroath. 

Beynolds,  Mr.  F.,  Station  Boad,  Harrogate. 

Beynolds,  Mr.  J.  J.,  Prospect  Place,  Bungay,  Suffolk. 

Beynolds,  B.,  F.C.S.,  13,  Briggate,  Leeds. 

Beynolds,  Mr.  B.  F.,  13,  Briggate,  Leeds, 

Beynolds,  Mr.  T.,  Caerphilly. 

Beynor,  Mr.  A.,  50,  Camden  Street,  Dublin. 

Bhind,  Mr.  W.  W.,  69,  Gloucester  Boad,  Begent's  Park,  N.W. 

Bhodes,  G.  W.,  M.B.C.S.,  Westboume  House,  Huddersfield. 

Bich,  S.  W.,  F.I.C.,  34,  Gloucester  Boad,  Croydon. 

Bichards,  Mr.  J.,  33,  Castle  Street,  Swansea. 

Bichards,  Mr.  J.  P.,  Lammas  Street,  Carmarthen. 

Bichardson,  B.  W.,  M.D.,  F.B.S.,  etc.,  25,  Manchester  Square,  W. 

Bichardson,  Mr.  J.,  448,  Eingsland  Boad,  £. 

Bichardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  10,  Friar  Lane,  Leicester. 

Bichardson,  Mr.  B.  T.,  Fern  Grove,  Hartington  Boad,  Liverpool. 

Bichardson,  Mr.  T.  H.,  Alresford. 

Biches,  Mr.  T.,  1,  Victoria  Parade,  Torquay. 

Bichmond,  Mr.  B.,  jun.,  Leighton  Buzzard,  Beds. 

Bidden,  H.  B.,  F.C.S.,  Whitefield  House,  Bothbury,  Morpeth. 

Biddle,  Mr.  W.  B.,  St.  Cuthberts,  Hexham. 

Bidge,  Mr.  J.,  8,  Lome  Street,  Wigan. 

Bidley,  Mr.  A.  C.,  St.  Clements,  Ipswich. 

Bighton,  Mr.  J.,  229,  Lord  Street,  Southport. 

Bimmington,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 

Boach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 

Bobb,  Mr.  J.,  133,  Clifton  Street,  Cardiff. 

Bobbins,  J.,  F.C.S.,  147,  Oxford  Street,  W. 

Boberts,  Mr.  J.,  247,  Horsley  Heath,  Tipton. 

Boberts,  Mr.  J.,  Middleton,  Lanes. 

Boberts,  Mr.  J.  E.,  Bute  Place,  St/  Helens,  Swansea. 

Boberts,  Mr.  M.,  High  Street,  Bangor. 

Boberts,  Mr.  W.  C,  Post  Office,  Llansilin. 

Bobertson,  Mr.  G.,  London  Hospital,  E. 

Bobeson,  Mr.  C,  148,  Prescot  Boad,  Fairfield,  Liverpool. 

Bobinson,  A.  E.,  F.C.S.,  9,  Bull  Bing,  Birmingham. 

Bobinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Bobinson,  Mr.  G.,  New  Lane,  Patricroft,  near  Manchester. 

Bobinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Bobinson,  Mr.  J.,  Stanley,  near  Chester- le-Street,  Durham. 

Bobinson,  Mr.  J.  S.,  12,  Macaulay  Street,  Great  Grimsby. 

Bobinson,  Mr.  J.  S.,  Alfreton. 

Bobinson,  Mr.  B.,  78,  Yorkshire  Street,  Bochdale. 

Bobinson,  Mr.  B.  A.,  195,  Brompton  Boad,  S.W. 

Bobinson,  Mr.  "W.,  Main  Street,  Cockermouth. 

Bobson,  Mr.  T.,  4,  Victoria  Boad,  Brighton. 

Boderick,  Mr.  T.,  Commercial  Street,  Pontyix)ol. 

Bodman,  Mr.  J.,  285,  Duke  Street,  Glasgow. 

Bogers,  Mr.  J.,  B.,  82,  Church  Street,  Stoke  Newingtou,  N. 

Bogers,  Mr.  W.,  53,  Ben  Jonson  Boad,  Stepney,  E. 

Bomans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Bonchetti,  Mr.  T.  A.,  40,  Mandale  Boad,  South  Stockton. 

Bookledge,  Mr.  F.  E.,  Easingwold. 
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Eton,  Mr.  C,  New  Brighton,  Cheshire. 

Boie,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tjne,  Durham. 

EtosB,  L.  B.,  F.C.S.,  Great  Driffield. 

EtoBsiter,  Bir.  F.,  20,  George  Street,  Hastings. 

Bossiier,  Mr.  vT.,  Boyal  Naval  Hospital,  Haslar,  Gosport. 

EUytherham,  Mr.  G.  J.,  56,  South  Molton  Street,  W. 

EUmnd,  Mr.  F.,  10,  London  Street,  Southport. 

Boaw,  Mr.  W.  T.,  Market  Place,  Ruthin. 

Bowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Bowe,  Mr.  B.,  25,  Lady  Margaret  Boad,  N.W. 

Bowe,  B.  T.,  M.A.,  Ph.D.,  Public  Analyst,  Bedruth. 

Bon^,  B.  H.,  L.S.A.,  etc.,  Houghton-le-Spring. 

Bossell,  Mr.  C.  J.  L.,  Opposite  the  Castle  Hill,  Windsor. 

Sainsbory,  Mr.  A.  F.,  176,  Strand,  W.  C. 

Salmon,  Mr.  E.  F.,  30,  Western  Boad,  Hove,  Brighton. 

Baiter,  Mr.  B.,  Uckfield. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Sambell,  Mr.  J.,  33,  Fore  Street,  Bedruth. 

Samuel,  A.  H.,  F.C.S.,  146,  Upper  Parliament  Street,  Liverpool. 

Sanderson,  Mr.  G.  C,  40,  Peter  Street,  Manchester. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  B.  B.,  Bicester,  Oxfordshire. 

Sandwith,  Mr.  W.  H.,  Bracknell,  Berks. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sangster,  Mr.  J.  G.,  2,  Palmerston  Boad,  Southsea. 

Sangster,  Mr.  W.,  Dufftown. 

Sanaom,  Mr.  £.,  75,  Duke  Street,  Barrow-in-Furness. 

Sanaom,  Mr.  H.,  71,  Regent  Street,  Leamington. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sanfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Saichell,  Mr.  F.,  Crowthome,  Wokingham,  Berks. 

Saunders,  Mr.  C,  4  <!k  6,  North  Boad,  Highgate,  N. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Blenheim  House,  West  Cowes,  I.W. 

Saunders,  Mr.  J.  W.,  6,  Bochester  Square,  Camden  Boad,  N.W. 

Savage,  Mr.  W.  D.,  Park  Boad  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

SaviUe,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  148,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  W. 

Sawyer,  Mr.  H.,  37,  Fisher  Street,  Carlisle. 

Bayer,  Mr.  E.  C,  86,  Bemers  Street,  Ipswich. 

Beaife,  Mr.  S.,  368,  Stretford  Boad,  Manchester. 

Beanlan,  Mr.  C,  71  &  73,  Market  Street,  Droylsden. 

Schacht,  F.  T.,  B.A.,  M.B.C.S.,  West  London  Hospital,  Hammer- 
smith, W. 

Sehacht,  G.  F.,  F.C.S.,  52,  Boyal  Tork  Crescent,'.Clilton,  Bristol. 

Bchacht,  Mr.  W.,  26,  Finsbury  Pavement,  E.C. 

Schmidt,  Mr.  A.,  882,  New  City  Road,  Glasgow. 

Sohorlemmer,  Prof.  C,  Ph.D.,F.B.S.,  etc.,  Owen's  College,  Manchester. 

Seath,  Mr.  A. ,  Dunfermline. 

Seivwright,  Mr.  G.,  The  Square,  Oullen,  N.B. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Belleck,  Mr.  E.,  32,  Highgate  Boad,  N.W. 

Senier,  A.,  M.D.,  F.I.C.,  F.C.S.,  Thomfield,  Harold  Boad,  Upper 
Norwood,  S.E. 

Benier,  H.,  F.I.C.,  F.C.S.,  5,  Bomola  Terrace,  Norwood  Lane,  Heme 

Hill,  B.E. 
Beigeanft,  Mr.  T.  W.,  61,  Ashton  Street,  LiveipooL 
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Severs,  Mr.  J.,  23,  Stricklandgate,  Eendal. 

Seymoor,  Mr.  F.  S.,  The  Square,  Wimbome. 

Shapley,  Mr.  C,  11,  Strand,  Torquay. 

Sharman,  Mr.  G.  B.,  Daventry  Boad,  Towcester. 

Sharpe,  Mr.  L.  G..  34,  High  Street,  Netting  HiU,  W. 

Sharpies,  Mr.  G.,  7,  Fishergate,  Preston. 

Shaw,  Mr.  A.,  Biddiings,  Derbyshire. 

Shaw,  Mr.  J.  W.,  4,  Edwardes  Terrace,  Kensington,  W. 

Shearer,  Mr,  J.,  Medical  Hall,  Kelso,  Bozburghshire,  N.B. 

Shenstone,  J.  C,  F.B.M.S.,  13,  High  Street,  Colchester. 

Shenstone,  W.  A.,  F.I.C.,  F.C.S.,  Clifton  CoUege,  Bristol. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Bow,  Chester. 

Shepherd,  Mr.  J.  W.,  Settle. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helenas,  Lanes. 

Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shields,  Mr.  J.,  Alsager,  Cheshire. 

Shillinglaw,  Mr.  W.,  33,  Hamilton  Square,  Birkenhead. 

Shirtliff,  Mr.  W.,  66,  Goldhawk  Boad,  Shepherd's  Bush,  W. 

Siebold,  L.,  F.I.C.,  F.C.S.,  Carr  Bank,  Walmersley,  near  Buy,  Luwi-. 

Sillitoe,  Mr.  F.  S.,  Station  Boad,  Bedhill,  Surrey. 

Silson,  Mr.  B.  W.,  113,  Church  Street,  Manningham,  Bradford. 

Silverlook,  Mr.  H.  T.,  92,  Blackfriars  Boad,  S.E. 

SUvers,  Mr.  F.  T.,  25,  Camberwell  Green,  Camberwell,  S.E. 

Sim,  Mr.  J.,  54,  Castle  Street,  Aberdeen. 

Simms,  Mr.  B.  J.,  3,  Bamshill  Boad,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 

Simpson,  Mr.  A.  H.,  2,  Dumbiedykes  Boad,  Edinburgh. 

Simpson,  Mr.  D.  0.,  Heanor. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  B.,  16,  Henry  Street,  Dublin. 

Simpson,  Mr.  B.  G.,  Stowmarket. 

Simpson,  Mr.  T.,  Blozham,  Banbury,  Oxon. 

Simpson,  Mr.  W.,  421,  New  City  Boad,  Glasgow. 

Sims,  Mr.  J.,  Hirwain. 

Sinclair,  Mr.  B.,  Invergordon,  N.  B. 

Skinner,  Mr.  M.  H.,  Keelby,  near  Ulceby,  Lines. 

Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 

Slade,  Mr.  J.,  Tenbury. 

Slater,  Mr.  A.,  South  Street,  New  Whittington,  Derbyshire. 

Slater,  Mr.  J.,  76,  Bedford  Street,  Leicester. 

Slater,  Mr.  J.,  Sadler  Street,  Wells,  Somerset. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  3,  Brandon  Terrace,  Edinburgh. 

Smith,  Mr.  A.  J.,  47,  North  Street,  Taunton. 

Smith,  Mr.  A.  W.,  93,  High  Street,  Bye,  Sussex. 

Smith,  Mr.  C,  50,  Harley  Boad,  Kennington  Lane,  S.E. 

Smith,  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D.,  Market  Place,  Stroud,  Gloucestershire. 

Smith,  E.,  F.C.8.,  8,  The  Strand,  Torquay. 

Smith,  Mr.  E.,  283,  Liverpool  Boad,  Islington,  N. 

Smith,  Mr.  E.  M.,  34,  St.  Thomas  Street,  Weymouth. 

Smith,  Mr.  J.,  High  Street,  Claycross. 

Smith,  Mr.  Joseph,  St.  Albans  Street,  Weymouth. 

Smith,  Mr.  J.  D.,  Magdalen  Street,  Norwich. 

Smith,  Mr.  J.  J.,  619,  Bice  Lane,  Walton,  Liverpool. 

Smith,  Mr.  J.  8.,  16,  Victoria  Place,  Stirling,  N.B.  _^ 

Smith,  Mr.  J.  S.  T.  W.,  10,  Alexandra  Boad,  St.  John's  Wood,  N,n -^ 

Smith,  Mr.  J.  T.,  17,  Blackburn  Street,  Badcliffe,  Manchester. 
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Smith,  Mr.  J.  W.,  1a,  Denbigh  Road,  Westboume  Grove,  W. 

Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 

Smith,  Mr.  N.,  Amersham. 

Smith,  Mr.  P.  S.,  8,  Bellevne  Phtce,  Edinburgh. 

Smith,  R.,  M.  D.,  Durham  County  Asylum,  Sedgefield,  Ferry  Hill. 

Smith,  Mr.  8.  A.,  102,  Parade,  L^mington. 

Smith,  T.,  L.R.C.S.E.,  Heriot  Hill  House,  Edinburgh. 

Smith,  Mr.  Tenison,  Top  of  Union  Street,  Ryde,  Isle  of  Wight. 

Smith,  Mi,  W.,  48,  Porchester  Road,  W. 

Smith,  Mr.  W.  F.,  280,  Walworth  Road,  S.E. 

Smith,  Mr.  W.  H.,  36,  St.  George's  Road,  Brighton. 

Smithson,  Mr.  J.,  1,  Preston  Road,  Brighton. 

Smithurst,  Mr.  J.,  20,  Robin  Hood  Street,  Nottingham. 

Sneath,  Mr.  T.  D.,  26,  Stodman  Street,  Newark-on-Trent. 

3oame8,  Mr.  W.,  Wargrave,  near  Henley-on-Thames. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  W.,  F.L.S.,  Bull  Street,  Birmingham. 

Southwell,  Mr.  C.  H.,  Boston. 

Sowray,  Mr.  J.,  Petergate,  York. 

Sowray,  Mr.  R.  D.,  143,  Sandy  Lane,  Skelmersdale. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speeohly,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Lines. 

Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Sprackett,  Mr.  W.,  58,  Quayside,  Bristol. 

Spyer,  Mr.  N.,  1,  Lancaster  Gate,  Hyde  Park,  W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.C. 

Squire,  P.  W.,  F.L.S.,  F.C.S.,  413,  Oxford  Street,  W. 

Stable,  Mr.  R.  H.,  92,  Drayton  Park,  Highbury,  N. 

Staoey,  H.  G.,  F.C.S.,  300,  High  Holbom,  W.C. 

Staoey,  Mr.  S.  LI.,  300,  High  Holbom,  W.C. 

Stafford,  Mr.  W.,  10,  Northgate  Street,  Gloucester. 

Stainer,  Mr.  J.,  59,  Sandgate  Road,  Folkestone. 

Stammwitz,  Miss  L.,  42,  Askew  Road,  Uxbridge  Road,  W. 

Stamp,  Mr.  E.  B.,  High  Street,  Hampstead,  N.W. 

Stanford,  £.  C.  C,  F.C.S.,  Glenwood,  Dalmuir,  Glasgow. 

Stangroom,  Mr.  A.,  Whissonsett,  near  Dereham,  Norfolk. 

Stanley,  Mr.  H.,  72,  The  Parade,  Leamington. 

Stannard,  Mr.  F.  J.,  15,  Broad  Green,  Croydon. 

Stanley,  Mr.  T.,  Whalley  Road,  Accrington. 

Stansfield,  Mr.  R.,  85,  Haverstock  Hill,  N.W. 

Stanswood,  Mr.  J.,  277,  Conmiercial  Road,  Landport. 

Stanway,  Mr.  W.  H.,  Kington,  Herefordshire. 

Staples,  Mr.  E.,  West  Street,  WUton. 

Stapleton,  Mr.  J.,Addison  Works.Woodstock  Rd.,  Shepherd's  Bush,  W. 

Starkie,  Mr.  R.  S.,  126,  Strand,  W.C. 

Stedman,  Mr.  W.,  76,  High  Street,  Ashford,  Kent. 

Steele,  Mr.  J.  C,  4,  Harmony  Place,  Govanhill. 

Stenson,  Mr.  J.,  High  Street,  Camden  Town,  N.W. 

Stephenson,  Mr.  F.,  16,  Howe  Street,  Edinburgh. 

St^henson,  Mr.  J.  B.,  48,  Frederick  Street,  Edinburgh. 

St^henson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

St^henson,  Mr.  S.,  Llyn-y-mawr,  Holywell,  Flintshire. 

Stevens,  Mr.  P.  A.,  72,  Mansfield  Road,  N.W. 

Stevenson,  Mr.  J.  C,  The  Strand,  Todmorden. 

Stevenson,  Mr.  J.,  1,  Baxtergate,  Whitby. 

Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Road,  8.W 

Stewart,  Mr.  D.,  Albert  Street,  Kirkwall,  N3. 

Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 
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Stewart,  Mr.  J.,  Watergate,  Grantham. 
Stickland,  Mr.  W.  H.,  23,  Cromwell  Place,  S.W. 
Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doncaster. 
Stiling,  Mr.  J.  E.,  226,  Oxford  Street,  W. 
Stoakes,  Mr.  B.  M.,  16,  Whitefrlargate.  Hull. 
Stobhs,  Mr.  B.,  36,  Saville  Street  West,  North  Shields. 
Stoddart,  Mr.  J.,  14,  Grace  Terrace,  Chester  Boad,  Sunderland. 
Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 
Stones,  Mr.  W.,  113,  Market  Street,  Manchester. 
Storey,  Mr.  £.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 
Storie,  Mr.  B.,  Dalkeith,  N.B. 
Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy. 
Stott,  W.,  Ph.D.,  D.Sc.,  Sowerby  Bridge. 
Strachan,  Mr.  A.,  138,  Bosemount  Place,  Aberdeen. 
Streater,  Mr.  J.  H.,  3,  Sloane  Street,  S.W. 
Strickett,  Mr.  J.,  161,  St.  George's  Boad,  Peckham,  S.E. 
Strongitharm,  Mr.  W.  G.,  Loampit  Hill,  Lewisham,  S.E. 
Stroud,  Mr.  J.,  Home  Lea,  Bclvoir  Boad,  St.  Andrews  Park,  Bristol. 
Stuart,  C.  E.,  B.Sc,  29,  Mosley  Street,  Newcastle-on-Tyne. 
Stuart,  Mr.  J.  E.,  180,  New  Bond  Street,  W. 
Sumner,  Mr.  J.,  High  Street,  Coleshill. 
Sumner,  Mr.  B.,  50a,  Lord  Street,  Liverpool. 
Surr,  Mr.  E.,  149,  Manchester  Boad,  Southport. 
Sutcliffe,  Mr.  G.  H.,  13,  St.  James  Street,  Bacup. 
Sutton,  F.,  F.I.C.,  F.C.S.,  Bank  Plain,  Norwich. 
Swan,  J.  W.,  F.I.C.,  F.C.S.,  Lauriston,  Bromley,  Kent. 
Swingbum,  Mr.  B.  H.,  33,  Broad  Street,  South  Molton,  Devon. 
Swinn,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 
Swinuerton,  Mr.  W.,  67,  High  Street,  Princes  End,  Tipton. 
Swire,  Mr.  J.,  King  Cross,  Halifax. 

Sykes,  Mr.  H.,  Commercial  Square,  Mold  Green,  Huddersfield. 
Sykes,  Mr.  T.  H.,  Church  Street,  Southport. 
Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 
Symington,  Mr.  T.,  13,  Dundas  Street,  Edinburgh. 
Symons,  W.,  F.C.S.,  26,  Joy  Street,  Barnstaple. 
Symons,  W.  H.,  F.B.M.S.,  F.C.S.,  2,  Queen's  Terrace,  St.  Jdhn*8 
Wood,  N.W. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.  E.,  Tottenham  High  Cross,  E. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Boad,  N.W. 

Tate,  Mr.  J.  L.,  2,  Stoney  Bock  Boad,  Burmantofts,  Leeds. 

Taubman,  Mr.  B.,  33,  Southampton  Bow,  W.C. 

Taylor,  Mr.  A.,  London  Boad,  St.  Leonards-on-Sea. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E..  24,  Yorkshire  Street,  Bochdale. 

Taylor,  F.,  M.D.,  Guy's  Hospital,  S.E. 

Taylor,  G.  S.,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  J.  13,  Baker  Street,  W. 

Taylor,  Mr.  John,  15,  Lucius  Street,  Torquay. 

Taylor,  Mr.  J.  B.,  19,  High  Street,  Bedford. 

Taylor,  Mr.  J.  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  B.  E.,  11,  Gloucester  Boad,  Birkdale  Park,  Soathjiort. 

Taylor,  Mr.  S.,  178,  Dalton  Boad,  Ban-ow-in-Fumess. 

Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 

Taylor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  Mr.  T.,  Address  unknown. 

Taylor,  Mr.  W.  G.,  Charford  Mill,  Bromsgrove. 

Telfer,  Mr.  H.  V.,  High  Street,  Bruton,  Somerset. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withington,  Manchester. 
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Thatcher,  Mr.  T.,  257,  Catherine  Street,  Ashton-under-Lyne. 

IliQniaB,  Mr.  H.,  St.  Leonards-on-Sea. 

Thomas,  Mr.  H.  J.,  Landore,  Swansea. 

Thomas,  Mr.  J.,  Bridge,  Canterbury,  Kent. 

Thomas,  Mr.  J.  D.  D.,  144,  Ashley  Road,  Bristol. 

Thomas,  Mr.  J.  E.,  2,  Christina  Street,  Swansea. 

Thomas,  Mr.  J.  P.,  5,  Great  Dark  Street,  Aberystwyth. 

Thomas,  Mr.  B.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  B.,  38,  Linnet  Lane,  Sefton  Park,  Liverpool. 

Thomas,  Mr.  T.  B.,  Barry  Port. 

Thomas,  Mr.  W.,  Builth,  Broconshire. 

Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare. 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  A.,  146,  Upper  Bichmond  Bead,  Patney,  S.W. 

Thompson,  Mr.  C.  T.  S.,  Lodge  Lane,  Princes  Park,  LiTerpool. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  101,  Soathwark  Street,  S.E. 

Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbory  Square,  E.C. 

Thompson,  Mr.  H.  C,  113,  Edge  Lane,  Liverpool. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.C. 

Thompson,  Mr.  J.,  58,  Hanover  Street,  Liverpool. 

Thompson,  Mr.  J.,  Hi^h  Street,  Enaresboro',  Yorkshire. 

Thompson,  Mr.  J.  S.,  Sutton  Coldfield,  near  Birmingham. 

Thompson,  Mr.  J.  T.,  Bichmond,  Yorks. 

Thompson,  Mr.  L.,  Lisnaskea,  Ireland. 

Thompson,  Mr.  M,  F.,  17,  Gordon  Street,  Glasgow* 

Thompson,  Mr.  T.,  85,  George  Street,  Edinburgh. 

Tliompson,  Mr.  T.,  Finkle  Street,  Bichmond,  Yorks. 

Thomson,  Mr.  C,  Elie,  Fife. 

Thomson,  W.,  F.I.C.,  F.B.S.E.,  Boyal  Institution,  Manchester. 

Thorbum,  Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 

Thorn,  Mr.  J.  J.,  225,  Oxford  Street,  W. 

Thornton,  Mr.  H.,  136,  Leeds  Boad,  Bradford. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  Mr.  J.,  Heaton  Moor  Boad,  Heaton  Chapel,  near  Stockport. 

Thorp,  W.,  junr.,  B.Sc,  F.I.C.,  39,  Sandringham  Bioad,  Eingsland,  E. 

Thresh,  J.  C.,  D.Sc.  (Lond.),  11,  Eagle  Parade,  Buxton,  Derby. 

Thrower,  Mr.  E.  A.,  Diss. 

Thurland,  Mr.  H.,  41,  St.  Giles  Boad,  Oxford. 

Thorlby,  Mr.  G.,  High  Street,  Gorleston,  Yarmouth. 

Thwaites,  Mr.  F.,  Albert  Hill,  Bishop  Auckland. 

Tichbome,  Prof.  C.  B.  C,  Ph.D.,  F.I.C.,  F.C.S.,  15,  North  Great 

Georges  Street,  Dublin. 
Tilden,  Prof.W.  A.,D.Sc.,F.B.S.,etc.,  The  Mason  College,  Birmingham. 
TUsley,  Mr.  J.,  Berriew,  Montgomeryshire,  North  Wales. 
Tflsley,  Mr.  B.,  Caersws  B.S.O.,  Montgomeiy. 
Tily,  Mr.  C.  A.,  46,  Maida  Vale,  W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 
Tipton,  Mr.  St.  J.,  St.  George's,  Wellington,  Salop. 
Turell,  Mr.  J.,  Market  Square,  Hanley. 
Tocher,  Mr.  G.,  Helensburgh. 
Todd,  Mr.  J.,  4,  Annandale  Street,  Edinburgh. 
Todd,  Mr.  T.,  Colinsburgh,  N.B. 
TomUnson,  Mr.  J.  C,  97,  Fishergate,  Preston,  Lanes. 
Toone,  Mr.  J.  A.,  27,  Old  Christohurch  Boad,  Bournemouth. 
Towerzey,  Mr.  A.,  52,  Boyal  York  Crescent,  Clifton,  Bristol. 
Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 
Townson,  Mr.  W.,  2,  Bussell  Street,  Liverpool. 
Tremeer,  Mr.  J.  J.,  65,  Boutport  Street,  Barnstaple. 
Trick,  Mr.  W.  B.,  92,  Green  Lanes,  Stoke  Newington,  N. 
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Trigg,  Mr.  J.  W.,  Barton  Street,  Gloucester. 

Troake,  Mr.  M.  H.,  Helstou,  Cornwall. 

Troake,  Mr.  B.  J.,  126,  White  Ladies*  Road,  Clifton,  Bristol. 

Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 

Troke,  Mr.  C,  82,  City  Boad,  E.G. 

Trotman,  Mr.  A.  C,  72,  Northgate  Street,  Oloncester. 

Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 

Truman,  Mr.  H.  V.,  Thames  Street,  Sunbuiy. 

Tucker,  Mr.  H.  S.,  139,  Great  Hampton  Bow,  Birmingham. 

TuUy,  Mr.  J.,  senr..  Glen  Yue  Works,  East  Grinstead,  Sussex. 

Tupholme,  Mr.  E.  H.,  394,  King's  Boad,  Chelsea,  S.W. 

Tupholme,  Mr.  J.  T.,  1,  Coleheme  Terrace,  West  Brompton,  S.W. 

TumbuU,  Mr.  H.  J.,  Tavistock  Place,  Sunderland. 

Turner,  Mr.  A.,  74,  Lovebum  Street,  Dumfries,  N.B. 

Turner,  Mr.  C.  E.,  14,  Bury  Street,  Great  Bussell  Street,  W.C. 

Turner,  H.,  M.B.C.S.,  1,  Spotland  Boad,  Bochdale. 

Turner,  Mr.  J.,  Chemical  Works,  Queen^s  Ferry,  Flintshire. 

Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 

Turner,  Mr.  J.,  Stacksteads,  Lancashire. 

Turner,  Mr.  J.,  16,  Market  Square,  Aylesbury. 

Turner,  Mr.  J.,  118,  Princess  Buildings,  The  Moor,  Sheffield. 

Turner,  Mr.  B.  C,  1,  Exchange  Buildings,  Cromford  Court,  Bfan- 

chester. 
Turner,  Mr.  B.,  Oundle,  Northamptonshire. 
Turner,  Mr.  W.  S.,  225,  Oxford  Street,  Manchester. 
Turton,  Mr.  Wm.,  93  &  95,  St.  Peter's  Street,  Leeds. 
Tumey,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 
Tutton,  Mr.  J.,  7,  Lower  HiUgate,  Stockport. 
Twemlow,  Mr.  B.,  91,  Upper  Brook  Street,  Manchester. 
Twiss,  Mr.  W.,  Hunstanton,  Norfolk. 
Tyler,  Mr.  T.,  Comberton  Hill,  Kidderminster. 
Tyrer,  Mr.  P.,  70,  Long  Lane,  Borough,  S.E. 
Tyrer,  T.,  F.I.C.,  F.C.S.,  Garden  Wharf,  Battersea,  S.W. 

Umney,  C,  F.LC,  F.C.S.,  60,  Southwark  Street,  S.E. 

Upton,  Mr.  £.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  60,  St.  George's  Boad,  Pimlico,  S.W. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Vincent,  Mr.  P.,  jun.,  Walham  Green,  S.W. 

Vince,  Mr.  J.,  37,  Cheapside,  Lancaster. 

Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Voce,  Mr.  W.  G.,  52,  Halesowen  Boad,  Netherton,  near  Dudley. 

Voelcker,  A.,  Ph.D.,  F.B.S.,  etc.,  39,  Argyll  Boad,  Kensington,  W. 

Waddington,  Mr.  H.,  Market  Street,  Thornton,  near  Bradford. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C,  Helston. 

Wales,  Mr.  J.  C,  Hemsworth,  Yorkshire. 

Walker,  Mr.  B.  A.,  26,  Clapham  Boad,  S.W. 

Walker,  Mr.  C,  8,  Cannon  Street  Boad,  E. 

Walker,  Mr.  J.,  200,  Manchester  Boad,  Bradford,  Yorkshire. 

Walker,  J.  F.,  M.A.,  F.I.C,  F.C.S.,  16,  Gilligate,  York. 

Wallace,  Mr.  W.,  89,  St.  Vincent  Street;  Glasgow. 

Wallwork,  Mr.  J.,  94,  Elliott  Street,  Tyldesley,  near  Manchester. 

Walton,  Mr.  E.  B.,  Bichmond,  Yorks. 

Walton,  Mr.  B.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  Haymarket,  Leicester. 

Ward,  G.,  F.I.C,  F.C.S.,  39,  Aire  Street,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 
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Ward,  Mr.  J.  S.,  58,  Saltoun,  Road,  Brixton,  S.W. 

Ward,  W.,  F.C.S.,  Sheffield  Moor,  Sheffield. 

Warren,  Mr.  W.,  24,  Russell  Street,  Covent  Garden,  W.C. 

Warrick,  Mr.  F.  W.,  Old  Swan  Lane,  E.G. 

Warriner,  Mr.  C.  W.,  Union  Road,  St.  Ann's  Well  Road,  Nottingham. 

Warrior,  Mr.  H.,  Northallerton. 

Waterall,  Mr.  G.  £.,  Chapel  Bar,  Nottingham. 

Waterhoose,  Mr.  J.,  Ashton-nnder-Lyne. 

Watkinson,  Mr.  J.  W.,  Market  Street,  Famworth,  Bolton. 

Watson,  Mr.  J.  E.  H.,  Rose  Corner,  Norwich. 

Watson,  Mr.  M.,  3,  Summerhiil  Street,  Newcastle-on-Tyne. 

Watson,  Mr.  S.,  176,  High  Street,  Hounslow. 

Watson,  Mr.  T.  D.,  23,  Cross  Street,  Finsbury,  E.C. 

Watts,  Mr.  C.  C,  Cliftonville,  Brighton. 

Watts,  Mr.  J.,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  W.  M.,  32,  Lower  Whiteoross  Street,  E.C. 

Wand,  Mr.  T.,  30,  Layerthorpe,  York. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hulme,  Manchester. 

Webb,  Mr.  E.  A.,  Cookham  Dene,  Manor  Park,  Chislehurst,  S.E. 

Webb,  Mr.  R.  C,  Medical  Hall,  Wexford. 

Wellcome,  Mr.  H.  S.,  7,  Snow  Hill,  Holbom  Viaduct,  E.C. 

Wells,  Mr.  J.,  52,  Upper  Sackrille  Street,  Dublin. 

Wells,  Mr.  W.  F.,  junr.,  20,  Upper  Baggot  Street,  Dublin. 

West,  Mr.  E.  R.,  17,  Strand,  Dawlish. 

West,  Mr.  T.,  61,  Chester  Road,  Stretford,  Manchester. 

West,  Mr.  W.,  1^^  Horton  Lane,  Bradford. 

Westlake,  Mr.  J.,  4,  High  Street,  Sutton. 

Weston,  Mr.  C,  2,  High  Street,  Yentnor,  Isle  of  Wight. 

Weston,  Mr.  S.  J.,  151,  Westboume  Terrace,  W. 

Westmp,  Mr.  J.  B.,  76,  Kensington  Park  Road,  W. 

Wheeldon,  Mr.  J.,  241,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  C,  143,  Hackney  Road,  E. 

Wheeler,  Mr.  J.  W.,  1,  Jermyn  Street,  St.  James's,  S.W. 
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White,  Mr.  F.,  London  Road,  Nottingham. 
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\7hite,  Mr.  J.  F.,  13,  Blenheim  Terrace,  Leeds. 
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Whitrow,  Mr.  B.,  15,  St.  John's  Road,  Tunbridge  Wells. 

Whittaker,  Mr.  E.,  32,  Regent  Road,  Salford,  Lanes. 
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Wiggins,  Mr.  H.,  236,  Southwark  Park  Road,  Bermondsey,  S.E. 
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Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 
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Wilkinson,  Mr.  T.,  270,  Regent  Street,  W. 
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Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 
Williams,  Mr.  W.,  Llanfyllin. 
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Wills,  Mr.  G.  S.  V.,  Gladstone  House,  St.  George's  Rd.,  Southwark,  S.E, 
Wilson,  Mr.  C.  F.,  23,  Liverpool  Road,  Stoke-on-Trent. 
Wilson,  Mr.  E.,  Silverdale,  Staffordshire. 
Wilson,  Mr.  J.,  General  Infirmary,  Derby. 
Wilson,  Mr.  J.,  Penrith,  Cumberland. 
Wilson,  Mr.  J.,  11,  George  Street,  Bath. 
Wilson,  Mr.  J.  H.,  6,  West  Park,  Harrogate. 
Wilson,  Mr.  James  Milton,  16,  Leven  Street,  Edinburgh. 
Wilson,  Mr.  T.,  Stowmarket. 
Wilson,  Mr.  T.  W.,  Bootham,  York. 
Wing,  Mr.  G.  N.,  Melton  Mowbray. 
Wing,  Mr.  Lewis,  Chislehurst,  W.  Kent. 
Wink,  Mr.  J.  A.,  The  Nest,  East  End,  Finchley. 
Wise,  Mr.  J.  N.,  14  &  15,  Glaypath,  Durham. 
Wood,  Mr.  A.,  New  Brentford. 
Wood,  C.  H.,  F.I.G.,  F.G.S.,  Mildmay  Chambers,  82,  Bishopflgafti 

Street,  E.G. 
Wood,  Mr.  R.,  50,  High  Street,  Windsor. 
Wood,  Mr.  R..  25,  Mill  Street,  Macclesfield. 

Woodcock,  R.  C,  F.I.C.,  F.G.S.,  14,  Femdale  Road,  Clapham,  8.W. 
Woodland,  J.,  F.L.S.,  F.C.S.,  Oaklands,  Westhall  Road,  Lorddin 

Lane,  S.E. 
Woodland,  Mr.  W.  F.,  Fore  Street,  Chard,  Somersetshire. 
Woodward,  Mr.  J.  L.,  Bridgewater. 
Woolford,  Mr.  J.,  61,  Kirkgate,  Leeds. 
WooUey,  Mr.  G.,  Sparkenhoe  Street,  Leicester. 
Woolley,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Harold,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Hermann,  Knowsley  Street,  Gheetham,  Manchester. 
Woohich,  Mr.  C.  B.,  Uttoxeter,  Staffs. 
Wootton,  Mr.  A.  C,  42,  Cannon  Street,  E.G. 
Wootton,  Mr.  P.,  Market  Place,  Luton,  Beds. 
Worfolk,  Mr.  G.  W.,  Brook  Street,  Ilkley. 
Worth,  Mr.  £.,  Town  Hall,  BoumemouUi. 
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Wright,  A.,  AJCC,  8,  Bentinck  Crescent,  Elswick  Koad,  Newoastle- 

on-Tyne. 
Wright,  C.  R.  A.,D.So.,  F.R.8.,  F.I.C.,  F.C.S.,  St.  Mary's  Hospital,  W. 
Wright,  Mr.  G.,  102,  High  Street,  Burton-on-Trent. 
Wright,  Mr.  J.,  46,  Bridge  Street,  Leeds. 
Wri^t,  Mr.  T.  D.,  26,  Chapel  Street,  Southport. 
Wyatt,  Mr.,  H.,  20,  Derby  Boad,  Bootle,  Liverpool. 
Wybom,  Mr.  J.  M.,  59,  Moorgate  Street,  E.C. 
Wyles,  Mr.  W.,  1,  New  Bridge,  Dover. 
Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 
Wylie,  Mr.  D.  N.,  1,  South  College  Street,  Edinburgh. 
Wyman,  Mr.  J.,  Charles  Street,  Farringdon  Hoad,  E.C. 
Wynne,  Mr.  E.  P.,  3,  Pier  Street,  Aberystwith. 

Tates,  Mr.  D.,  32,  Darwen  Street,  Blackburn. 

Tates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 

Tates,  Mr.  G.  A.,  Birch  Villa,  Lees,  via  Oldham. 

Teomans,  Mr.  J.,  22,  Petty  Cury,  Cambridge. 

Torath,  Mr.  T.  Y.,  Canton,  Llandaff. 

Tonng,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 

Young,  Mr.  J.,  Folds  Boad,  Bolton. 

Young,  J.  R.,  F.C.S.,  Sankey  Street,  Warrington. 

Young,  Mr.  J.  R.,  17,  North  Bridge,  Edinburgh. 

Young,  Mr.  R.  F.,  New  Bamct. 


NOTICE. 

Members  are  requeeted  to  report  any  inaccuracies  in  these  lists 
^  letter,  addressed  as  follows : — 

The  Secbetabt, 

Brit.  Fharm.  Conf., 

17,  Bloomsbvry  Square, 

London,  W.C» 


\ 


SOCIETIES  AND  ASSOCIATIONS 

INVITED   TO   SEND   DELEGATES  TO  THE  ANNUAL  MEETING. 

le  PhannAcentical  Society  of  Great  Britam. 

le  North  BritiBh  Branch  of  the  Pharmaceatical  Society  of  Great  Britain. 

le  Pharmaceutical  Society  of  Ireland. 

tDBXH. — Society  of  Chemists  and  Druggists  (1839).  Mr.  A.  Strachan,  48, 
ehmond  Street,  Aberdeen. 

lOiTH. — Chemists*  Association  (1874).    Mr.  D.  A.  Cargill. 

mr-UNDEB-LTNE. — Ashton-under-Lyne  and  Dunkinfield  Chemists*  Associa- 
»n  (1869).    Mr.  E.  Fisher,  106,  Stamford  Street,  Ashton.under-Lyne. 

mioHAif. — Midland  Counties  Chemists'  Association  (1869).  Mr.  S.  Dewson, 
,  New  Street,  Birmingham.  Chemists'  Assistants'  Association  (1868), 
imingham. 

BTON. — Association  of  Pharmacy  (1861).  Mr.  Marshall  Leigh,  46,  Dyke 
Mkd,  Brighton. 

TOL. — Pharmaceutical  Association  (re-established  1869).  G.  F.  Schacht, 
O.S.,  7,  Begent  Street,  Clifton,  Bristol. 

SEBTER. — Association  of  Chemists  and  Druggists  (1845).  Mr.  W.  B.  Cordley, 
dehester. 

3ITBT. — Coventry  and  Warwickshire  Pharmaceutical   Association  (1877). 

EB. — Chemists'  Association.    Mr.  J.  Wilford. 

Dn. — Chemists  and  Druggists'  Association  (1868).    Mr.  J.  Russell,  Dundee. 

tBUBOH. — Chemists'  Assistants'  Association.    Mr.  J.  B.  Hill. 

FEB. — Exeter  Pharmaceutical  Society  (1845).    Mr.  G.  Pasmore,  Exeter. 

loow. — Chemists  and  Druggists'  Association  (1854).  Mr.  Walter  Paris,  83, 
irling  Road,  Glasgow. 

TAX. — ^Halifax  and  District  Chemists  and  Druggists'  Association  (1868).  Mr. 
B.  Brierley,  Halifax. 

rxNos. — Chemists*  Association  (1884).  Mr.  A.  N.  Beck,  11,  Tork  Buildings, 
istmgs. 

ICK.—Pharmaceutical  Association.  Mr.  Thomas  Maben,  5,  Oliver  Place, 
ftwick. 

U— Chemists'  Association  (1868).    Mr.  C.  B.  Bell,  6,  Spring  Bank,  Hull. 

>8.— Chemists'  Association  (1862).    Mr.  J.  Hellowell,  88,  West  Street,  Leeds. 

K8TXB Chemists'  Assistants  and  Apprentices'  Association  (1869).    Mr.  S. 

Bnxford,  Leicester. 

!oui.— ^^hemists'  Association.    Mr.  C.  F.  Gadd,  200,  High  Street,  Lincoln. 

^^L.— Chemists'  Association  (1868).  A.  H.  Samuel,  F.C.S.,  145,  Upper 
filament  Street,  Liverpool. 

^'•— Chemists'  Assistants'  Association.  Messrs.  E.  Baily  and  J.  F. 
omett,  103,  Great  Russell  Street,  W.C. 
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Manchester. — Chemists  and   Druggists'  Association  (1853).    F.  B.  Bengei^ 
F.C.S.,  7,  ExchAnge  Street,  Manchester. 

Northampton. — Pharmaceutical  Association  (1871).  Mr.  F.  A.  Ashton,  6,  Beg^^^ 
Square,  Northampton. 

NoTTiNGHAU. — Nottingham  and  Notts  Chemists*  Association  (1863).    Mr.  C.        ^■ 
Bolton,  40,  Carlton  Street,  Nottingham. 

Oldham. — Chemists'  Assistants  and  Apprentices'  Association  (1870).    Mr.  C* 

G.  Wood,  Secretary,  Church  Institute. 

Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stoneho tee 

(1868).    Mr.  G.  Breeze,  Catherine  Street,  Devonport. 

Pbeston. — Pharmaceutical  Students*  Society.      Mr.  H.  Denham,  8, 
Street,  Preston. 

Scarborough. — Chemists*  Association  (1870) .   J.  Whitfield,  F.C.S. ,  Soarboroi 

Sheffield. — Pharmaceutical  and  Chemical  Society  (1869).     Mr.  G.  T.  W.  Ne 
holme,  74,  Market  Place,  Sheffield. 


Sunderland. — Chemists'  Association  (1869).   Mr.  J.  Harrison,  33,  Bridge  Str-rraKreet, 
Sunderland. 

Taunton. — Chemists'  Association  (1870).    Mr.  H.  Prince,  Fore  Street,  Tannf-^^cton. 

Wolverhampton. — Chemists  and  Druggists*   Association  (1874).    Mr.  W-«  ~^.  I. 
Brevitt,  Darlington  Street,  Wolverhampton. 

ToBK. — Chemists'  Association  (1865). 


NATION    Copies    op    the    Ykar-Book    of    Phaemact  aee 

LBDED  TO  THE   FOLLOWING  : — 

Etbrarus* 

I  Pharmaceutioal  Association ;  Chemioal  Society  of  London ;  Ecole 
>hannacie,  Montpellier;  Massachusetts  College  of  Pharmacy;  The 
»n'8  College,  Birmingham ;  North  British  Branch  of  the  Pharmaceutical 
ity ;  Phannaceutical  Society  of  Great  Britain  ;  Pharmaceutical  Society 
-eland ;  Pharmaceutical  Society  of  New  South  Wales ;  Ontario  College 
lannaoy,  Toronto ;  Pharmaceutical  Society  of  Victoria ;  Boyal  Society 
>ndon;  Soci6t6  de  Pharmacic,  Paris;  Yorkshire  College  of  Science. 

IProbinnal  "dissociations  (fjobtng  ILtbTartcs). 

Society  of  Chemists  and  Druggists ;  Arbroath  Chemists*  Association ; 
bton  Chemists'  Association  ;  Bristol  Pharmaceutical  Association  ;  Col- 
ter Association  of  Chemists  and  Druggists ;  Coventry  and  Warwickshire 
maceutical  Association;  Exeter  Pharmaceutical  Society;  Glasgow 
nists  and  Druggists'  Association ;  Halifax  and  District  Chemists  and 
^ts'  Association ;  Hastings  Chemists'  Association ;  Hawick  Chemists' 
oiation ;  Hull  Chemists'  Association  ;  Leeds  Chemists'  Association ; 
ester  Chemists'  Assistants  and  Apprentices'  Association;  Liverpool 
nists'  Association  ;  Manchester  Chemists  and  Druggists'  Association  ; 
and  Counties  Chemists'  Association ;  Northampton  Pharmaceutical 
elation ;  Nottingham  and  Notts  Chemists*  Association ;  Oldham 
nists  and  Druggists'  Assistants  and  Apprentices'  Association ;  Sheffield 
maceutical  and  Chemical  Association  ;  Sunderland  Chemists'  Associa- 
;  Wolverhampton  Chemists  and  Druggists*  Association ;  York  Chemists* 
elation. 

Journals. 

i  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
nal ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
Druggist ;  Journal  de  Pharmacie  d'Anvers ;  Journal  de  Pharmacie  et  do 
oie ;  Lancet ;  Medical  Press  and  Circular  ;  Medical  Times  and  Gazette ; 
Microscope  ;  Nature ;  New  Remedies  ;  Pharmaceutical  Journal ;  Phar- 
mtische  Centralhalle  ;  Pharmacist ;  B6pertoire  de  Pharmacie ;  Bevista 
oaceutica. 

LLOwiNG  Journals  are  received  from  their  respective 
)RS: — 

I  Druggist ;  American  Journal  of  Pharmacy  ;  Archiv  der  Pharmacie  ; 
ish  Medical  Journal  ;  Canadian  Pharmaceutical  Journal ;  Chemical 
B ;  Chemist  and  Druggist ;  Journal  de  Pharmacie  d'Anvers  ;  Journal 
?harmacie  et  do  Chimie ;  Pharmaceutical  Journal ;  Pharmaceutical 
>rd ;  Pharmaceutischo  Centralhalle ;  Pharmacist ;  Proceedings  of  the 
frican  Pharmaceutical  Association ;  B(«pertoire  de  Pbarmacie ;  Bevista 
oaceutica. 
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PROGRAMME  OF  THE  PROCEEDINGS 

OF  THE 

ISH  PHAMACEUTICAL  CONFERENCE 

AT  THE 

NTY-FIRST  ANNUAL  MEETING,  HASTINGS,  1884. 


OFFICERS. 

JOHN    WILLIAMS,    F.I.C.,    F.C.S. 

Ftcr^rrsttimts. 

{Who  }iavtJiU9d  the  office  ofPretident.) 


ITLEY,  P.L.S..  M.R.O.S.,  London. 
kDY,  F.R.S.,  F.L.S.,  F.C.S.,  New- 
oo-TVne. 

OROYES,  F.C.S.,  Weymouth. 
WOOD,  Ph.D..F.I.O.,P.C.S.,Londoxi. 


G.  P.  8CHACHT,  F.O.S..  Clifton,  Bristol. 
W.  SOUTHALL,  FJj.S.,  Birmingham. 
R.  RBTNOLDS,  F.C.S..  Leeds. 
Prof.    ATTFIELD,    Ph.D.,   F.R.S.,  tF.I.C, 
F.C.S.,  London. 


LTKINS,  SaliBbary. 
UfiLL,  Hastings. 


I  M.  CARTEIGHE,  F.I.C.,  F.C.S.,  London. 
I  J.  R.  YOUNG,  Edinburgh. 

Crcasurer. 

C.  EEIN,  F.C.S.,  London. 


JQonorarg  Gtntxal  ^rcretanes. 

F.  BADEN  BENGER.  F.C.S.,  Manchester. 
SIDNEY  PLOWMAN,  F.LC,  M.R.C.S.,  London. 

1/OcaI  ^ecretarg. 

F.  ROSSITER,  Hastings. 

©tfirt  iBembers  of  tf)e  £xtcuttbe  CTommittct. 

Payh«.  J.  0.  C,  Belfast. 
Radlbt,  W.  v.,  Southport. 
STBPKBVSoir,  J.  B.,  Edinburgh. 
Tatlob,  G.  S.,  F.C.S.,  London. 
Thbbbh,  J.  G.,  D.Sc,  F.C.S.,  Buxton. 

Suljitors. 

I  A.  I.  JOSEPH,  St.  Leonards. 

^ccrctars. 

PHILIP    PRINCEP. 


rD,  J.,  F.C.S.,  F.R.M.S.,  E^lmar 
sk. 

W.,  F.C.S.,  Ijondon. 
>BTH.  G.  A.,  F.C.S. ,  Hastings. 
B,  W.  A.  H.,  F.C.S.,  London. 


T.  H.  SYKES,  Southport. 

Enitax  of  gear«)3ooft* 

ens  SIEBOLD,  F.LC,  F.C.S. 

Hocal  (ZTommtttee. 


IB.  Mr.  C,  Hastings. 

yir.  A.  N.,  Hastings. 

Mr.  J.  A.,  Hastings. 

B,  Mr.  F.  P.,  Hiistings. 

troBD,  Mr.  H.,  Battle. 

8,  Mr.  F.,  Hastings. 

>v,  Mr.  W.  H.,  Hastings. 

B,  Mr.  J.,  Hastings. 

LBT,  Mr.  E.  H.,  St.  Loonards. 

B,  Mr.  H.  A.,  St.  Leonards. 


JosBPn,  Mr.  A.  I.,  St.  Loonards. 
Kbtwobth,  Mr.  G.  A.,  Hastings. 
Lixxoir,  Mr.  G.  F.,  Hastings. 
MiCKBirziB,  Mr.  C.  A.,  Hastings. 
Magos,  Mr.  S.  B.,  St.  Leonanis. 
Nbtb,  Mr.  F.  C,  St  Leonards. 
Rossrrxir.  Mr.  F..  Hastings. 
Smith,  Mr.  A.  W.,  Rjo. 
Tjltlob,  Mr.  A.,  St.  Leonards. 
Thoxas,  Mr.  H.,  St.  Leonards. 


Thk  Sittings  ot  tub  Coittbbbvcb  wbbb  hbld  iv  thb 

EMBLY  ROOMS.  CASTLE  HOTEL,  HASTINGS, 

Ojr  TUESDAY  &  WEDNESDAY,  tkb  12Ta  avd  13th  AUGUST,  1881^ 
Commencing  at  Half-jxut  Ten  a.m.  each  day, 
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MONDAY,  nth  AUGUST. 

The  EXECUTIVE  COMMITTEE  met,  according  to  notices  from  the  Honorary 
General  Secretaries,  at  8  p.m.,  at  the  Castle  Hotel. 


TUESDAY,  12th  AUGUST. 

The  CONFERENCE  met  at  lO.SO  a.m.,  adjourning  at  1  p.m. ;  and  at  2.30 
p.m.,  adjourning  at  5  p.m. 

d9rbtr  0f  ^xtsintss. 

Beception  of  Delegates. 

Beport  of  Executive  Committee. 

Financial  Statement. 

Report  of  Treasurer  of  the  "  Bell  and  Hills  Library  Fund." 

President's  Address. 

Beading  of  Papers  and  Discussions  thereon. 

PAPERS. 

1.  A  Beport  on  English  Rhubarb.    By  W.  Elbobne. 

2.  Analyses  of  Rhubarb.    By  W.  Elbobne. 

3.  Final  Report  upon  tJie  Alkaloidal  Value  of  Cultivated  and  Wild  BeUadar^^^^ 

Plants.    By  A.  W.  Gebbabd,  F.C.S. 

4.  Report  upon  the  Estimation  of  the  Alkaloids  in  Atropa  Belladtmna.  ^ 

Wyndham  B.  Dunstan,  F.C.S.,  and  F.  Baksom. 

J 
o.  A  few  Notes  on  the  Growth  of  Belladonna  and   Hyoscyamus.    By  T.^    *- 

Hasselby. 

6.  Report  on  an  Investigation  of  the  Chemistry ^  Botany,  and  Pharmacy  of  ^ 

Strychnos  Nux  Vomica.    By  Wyndham  B.  Dunstan,  F.C.S.,  and  F. 

Shobt. 

7.  Notes  on  Vie  Estimation  of  Hydrocyanic  Acid  and  Cyanidei.    By  L.  Stsbo^^^^^    ' 

F.I.C.,  F.C.S. 

5.  Further  Contribution  to  the  Pharmacy  of  Linseed.    By  T.  Gbienish,  F.C  — ^'  " 

F.R.M.S. 

a 
9.  Standardizing  of  Pharmaceutical  Preparations,    By  G.  F.  Schacht,  F.C—--     ' 

10.  Standardized  Pharmaceutical  Preparations.    By  D.  B.  Dott,  F.B.S.E. 


There  was  a  mid-day  adjournment  between  1  and  2.30  p.m.,  for  luncheon      ^ 

Parties  of  members  visited  the  Town  Hall  and  other  places  of  interest  ir""—    ^ 
town  and  neighbourhood  at  5  p.m. 


i 
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WEDNESDAY,  13th  AUGUST. 

The  CONFERENCE  met  at  10.30  a.m.,  adjourning  from  1  p.m.  till  2.30  p.m. 
he  whole  of  the  business  of  the  Conference  was  completed  this  day  by  about 
p.m. 


(DxlOitx  oi  ^usintss. 


Reception  of  Delegates. 

Reading  of  Papers  and  Discussions  thereon. 

PAFEBS. 

1.  A  Fossil  Aloe  from  the  Wealden,    By  O.  A.  Eeywobth,  F.C.S. 

2.  On  Hymenodictyonine^  an  Alkaloid  from  Hymenodictyon  ExceUum,     By 

W.  A.  H.  Naylor,  F.C.S. 

8.  Note  on  tlie  Filtration  of  Lard,    By  W.  Willmott. 

4.  The  Composition  of  Seidlitz  Powders.    By  W.  Mabtindale,  F.C.S. 

o.  The  Pungent  Principles  of  Plants,    By  J.  C.  Thbesh,  D.Sc,  etc. 

6.  Note  on  a  Specimen  of  Mylitta  Attstralis.    By  W.  Southall,  F.L.S. 

7.  Note  on  Certain  Anhydrous  Essential  Oils,    By  J.  Wilijams,  F.I.C,  F.C.S. 

8.  Tincture  of  Quinine,    By  R.  Wright. 

9.  Note  on  China  Bicolorata,  or  Tecamez  Bark,    By  John  Hodgkin,  F.I.C, 

F.C.S. 

0.  Analyses  of  some  Old  Cinchona  Barks.    By  David  Hoopsb,  F.C.S. 

IL  Sesame  Oil  as  a  Basis  for  Lead  Plaster,    By  T.  Maben. 

12.  Report  upon  the  Strength  and  Condition  of  Commercial  Specimens  of 
Hydrargyrum  cum  Cretd,  Pilula  Hydrargyria  and  Ungaentum  Hydrargyri, 
By  M.  Dechan  and  T.  Maben. 

:3.  On  Iodine  in  Cod  Liver  Oil  and  other  Marine  Products,  By  E.  C.  C.  Stan- 
ford, F.C.S. 

14.  Proximate  Analysis  of  the  Rhizome  of  Alpinia  Offieinarum  (Hance),  By 
J.  C.  Thresh,  D.Sc,  etc. 

K5.  Note  on  Sulphurated  Lime,    By  T.  S.  Dymond. 

t6.  TJie  Estimation  of  Diastase  in  Extract  of  Malt,    By  T.  S.  Dymond. 

K7.  Report  on  Commercial  Peruvian  Balsam,  and  the  Methods  for  Ascertaining 
its  Purity.    By  Peter  MacEwan. 

M.  Note  on  the  Presence  of  Copper  in  some  Pharmaceutical  Preparations.  By 
J.  R.  Hill. 

Place  of  Meeting  for  1885. 
Election  of  Officers  for  1884-85. 


There  was  a  mid-day  adjournment  between  1  and  2.30  p.m.,  for  luncheon. 
At  6  p.m.  there  was  a  dinner  at  the  Castle  Hotel. 


THURSDAY,  14th  AUQUST. 

A  considerable  party  of  members,  accompanied  by  the  Local  Committee,  went 
'^  an  excursion  to  Battle  Abbey,  Ashbumham,  and  Normanhurst. 


BRITISH    PHARMACEUTICAL    CONFERENCE. 

MEETING    AT    HASTINGS,    1884. 

The  Twenty-firsli  Annual  Meeting  of  the  British  Pharmacentical 
Conference  commenced  its  sittings  at  the  Castle  Hotel,  HastingE, 
on  Tuesday,  August  12th,  Mr.  John  Williams,  F.I.C.,  F.C.S., 
President,  occupying  the  chair. 

TJie  following  members  aiid  visitors  toere  'present  during  the 
meetings : — 

Aberdeen — Kay,  J.  P. 

Blackburn — Famworth,  "Wm. 

Bolton — Forbes,  W. 

Bonnyrigg — Hutchens,  Wm. 

Brighton — Savage,  W.  D. ;  Savage,  W.  W. 

Brinckley — Keene,  Mr.  and  Mrs.  John. 

Chester — Baxter,  G. 

CZi/Zo^— Schacht,  G.  F. 

Boncaster — Hasselby,  T.  J. 

Dover — Bottle,  A. 

Dublin— Wel\8,  W.  F.,  junr. 

Edinburgh-— Doit,  D.  B. 

Glasgow — Frazer,  D. ;  Kinninmont,  A. 

Gloucester — Meadows,  N. ;  StaflTord,  Wm. ;  Ward,  J. 

Hastuigs— Beck,  A.  N.;  Bell,  J.  J.;  Bolton,  F.  P.;  Key  worth,  G.  A.; 
Lemmon,  G.  F. ;  Mackenzie,  C.  A. ;  Rossiter,  F. ;  Thorpe,  G.  A. ; 
Vint,  T.  D. 

Hurstpierpoint — Mitten,  Miss  Flora. 

Kilmarnock — Borland,  J. 

Leeds — Jefferson,  P. 

Leicester — Clark,  J.  W. 

London — Baldock,  J.  H. ;  Barnes,  J.  B. ;  Bindloss,  G.  F. ;  Btff^' 
ridge,  R. ;  Cooke,  P. ;  Crawshaw,  E. ;  Gerrard,  A.  W. ;  Gla«i«f» 
W.  H. ;  Greenish,  T. ;    Holmes,  E.  M. ;    Lewinton,  A.  B.;  M»it- 
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d,  P.  C. ;  Martindale,  Wm. ;  Naylor,  W.  A.  H. ;  Passmore,  F. 

al,  B.  H.,  Ph.D. ;    Piper,  W.  G. ;    Plowman,  S. ;    Princep,  P. 

dwood,  Prof.,  Ph.D. ;    Taylor,  G.  S. ;    Thirk,  S. ;    Tyrer,   T. 

illiams,   J. ;     Willmofct,   W. ;     Winfrey,   R. ;     Wrenn,    W.  A. 

Gotten,  A.  C. ;  Wright,  T.  R. 

Manchester — Benger,  F.  B. ;  Elbome,  W. ;  Siobold,  L. 

New  Bamet — Young,  R.  F. 

OWAam— Glover,  J.  S. 

Bed  ITtW— Sillitoe,  F.  S. 

fiya—Smith,  A.  W. 

8t.  Leonards — Hasselby,  E.  H. ;    Joseph,  A.  I. ;    New,  F.  C. ; 

lomas,  H. 

BaUshury — Atkins,  S.  R. 

San  Beino — Squire,  F.  R. 

Soii^ar^— Eadley,  W.  V. 

Terfiiw^^on— Braby,  F. 

Tan^ry— Slade,  J. 

Torquay — Riches,  F. ;  Riches,  T. 

Timbridge  TFeZfe— Dunkley,  E. 

Meeting  op  the  Executive  Committee. 

A  meeting  of  the  Executive  Committee  was  held  at  the  Castle 
otel,  Hastings,  on  Monday,  August  11th,  at  8  p.m. 
Present :    J.  Williams,  F.I.C.,  F.C.S.,  President,  in  the  chair ; 
essrs.  Atkins,  Bell,  Borland,  Key  worth,  Naylor,  Radley,  Rossiter, 
ihacht,  and  Taylor ;  and  Messrs.  Benger  and  Plowman  (Hon.  Gen. 

>C8.). 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

The  order  in  which  papers  should  be  read  at  the  General  Meeting 

la  discussed,  and  the  programme  arranged.     One  paper  was  con. 

lered  by  the  Committee  unsuited  for  the  objects  of  the  Conference, 

d  the  Hon.  Gen.  Sees,  were  instructed  to  ask  the  author  to  with- 

aw  it. 

A  draft  report,  for  presentation  at   the  Annual  Meeting,  was 

bmitted  by  the  Hon.  Gen.  Sees.,  and  aCter  some  discussion  and 

orations   was  agreed    to.      In  connection   with  that  part  of  it 

Uiting  to  local  expenditure,  the  local  officers  expressed  themselves 

ry  pleased  with  the  new  arrangement,  and  said  that  it  had  relieved 

Bm  of  considerable  anxiety. 

The  Treasurer's  financial  statement  was  approved. 

The  renewed  invitation  from  Aberdeen  to  meet  there  in  1885 
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was  considered,  and  it  was  resolved  to  recommend  the  General 
Meeting  to  accept  the  invitation. 

Mr.  Benger  (Hon.  Gen.  Sec.)  and  Mr.  Ekin  (Treasnror)  tendered 
their  resignations.  Many  members  nrged  them  to  alter  their 
decision,  and  the  Committee  generally  expressed  great  regret  that 
the  Conference  was  abont  to  lose  their  invaluable  servioes. 

A  list  of  proposed  officers  for  1884-5,  was  then  adopted  for 
recommendation  to  the  General  Meeting  for  election. 

The  manuscript  of  the  Year-Booh  for  1884,  as  far  as  it  conid  be 
completed,  was  laid  on  the  table. 

Power  was  given  to  the  Hon.  G^n.  Sees,  to  remove  from  the  list 
of  members  all  who  were  more  than  two  years  in  arrear,  if  they 
did  not  respond  in  a  reasonable  time  to  a  circolar  which  was  being 
issued  to  them. 

The  Hon.  Gen.  Sees,  reported  that  they  had  received  from  Ur. 
Shillinglaw,  of  Melbourne,  nine  decades  of  Baron  von  Hneller's 
'*  Eucalyptographia,'*  which  had  been  presented  to  the  Conference  by 
the  Government  of  Victoria,  at  the  suggestion  of  Mr.  C.  B.  Blackett, 
President  of  the  Victoria  Pharmacy  Board.  The  President  wm 
requested  to  suitably  acknowledge  the  donation. 

A  letter  of  thanks  from  the  Hawick  Chemiste'  Association  for 
the  1883  Tear'Booh  was  read. 

The  following  new  members  were  elected  : — 

Bolton,  Mr.  F.  P.,  Hastings. 

Brown,  Mr.  J.,  Chester-le- Street. 

Burton,  Mr.  J,,  Llandudno. 

Carteighe,  Mr.  J.,  London. 

Corder,  Mr.  W.  S.,  Sunderland. 

Dechan,  Mr.  M.,  Hawick. 

Davison,  Mr.  W.  H.,  Hastings. 

Dunkley,  Mr.  E.,  Tunbridge  Wells. 

Feaver,  Mr.  J.,  Hastings. 

Fuller,  Mr.  J.,  Brixton. 

Hall,  Mr.  H.  S.,  Manchester. 

Harrison,  Mr.  "W.,  Headingley. 

Jenner,  Mr.  H.  A.,  St.  Leonards-on-Sea. 

Kay,  Mr.  J.  P.,  Aberdeen. 

Lemmon,  Mr.  G.  F.,  Hastings. 

MacEwan,  Mr.  P.,  Edinburgh. 

Mackenzie,  Mr.  C.  A.,  Hastings. 

Maggs,  Mr.,  junr.,  St.  Leonards-on-Sea. 

Mitten,  Miss  F.,  Hurstpierpoint. 
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Neve,  Mr.  F.  C,  St.  Leonards-on-Sea. 
Sainsbnry,  Mr.  A.  F.,  London. 
Taylor,  Mr.  A.,  St.  Leonards-on-Sea. 
Thomas,  Mr.  H.,  St.  Leonards-on-Sea. 
Thompson,  Mr.  M.  F.,  Glasgow. 
Warrick,  Mr.  F.  W.,  London. 
Wiggs,  Mr.  H.  J.,  London. 
Wilson,  Mr.  J.,  Bath. 


Alcazar,  Mr.  L.  J.,  Port  of  Spain,  Trinidad. 
Blackett,  Mr.  C.  R.,  Melbourne,  Victoria. 
Boland,  Mr.  A.  £.,  Port  of  Spain,  Trinidad. 
Bourgeois,  Mr.  J.  C,  Sanfemando,  Trinidad. 
Bo  wen,  Mr.  W.,  Melbourne,  Victoria. 
Braddock,  Mr.  C.  H.,  Adelaide,  South  Australia. 
Glemes,  Mr.  A.  B  ,  Stawell,  Victoria. 
Cook,  Mr.  C,  Sandhurst,  Victoria. 
Eyre,  Mr.  F.  J.,  Adelaide,  South  Australia. 
Femandes,  Mr.  D.,  Bombay. 
Francis,  Mr.  H.,  Melbourne,  Victoria. 
Given,  Mr.  H.  B.,  Milparinka,  N.S.W. 
Goodwin,  Mr.  D.  R.,  Tamworth,  N.S.W. 
Gransaull,  Mr.  A.,  Port  of  Spain,  Trinidad. 
Grogan,  Mr.  W.  R.,  Bridgetown,  Barbadoes. 
BLarrison,  Mr.  C,  Prahran,  Victoria. 
Headding,  Mr.  C,  Adelaide,  South  Australia. 
Holds  worth,  Mr.  J.,  Sandhurst,  Victoria. 
Hood,  Mr.  R.  W.,  St.  George's,  Grenada. 
Hughes,  Mr.  R.,  Wangaratta,  Victoria. 
Huntsman,  Mr.  T.,  Fitzroy,  Victoria. 
Hutchinson,  Mr.  T.  P.,  Woodstock,  South  Africa. 
Lewis,  Mr.  G.,  Melbourne,  Victoria. 
Marston,  Mr.  G.,  CoUingwood,  Victoria. 
Macgowan,  Mr.  J.  T.,  Melbourne,  Victoria. 
Martin,  Mr.  R.  B.,  Toronto,  Canada. 
Mills,  Mr.  W.  H.,  Port  of  Spain,  Trinidad. 
Mercer,  Mr.  W.,  Daylesford,  Victoria. 
Noakes,  Mr.  £.  T.,  Dandenong,  Victoria. 
Parker,  Mr.  J.,  Adelaide,  South  Australia. 
Phillips,  ^Ir.  T.,  Liglewood,  Victoria. 
Plunket,  Mr.  C.  T.,  Melbourne,  Victoria. 
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Poole,  Mr.  H.,  Adelaide,  South  Australia. 
Ramsey,  Mr.  P.  A.,  Port  of  Spain,  Trinidad. 
Rawlins,  Mr.  S.  A.,  Port  of  Spain,  Trinidad. 
Richards,  Mr.  A.,  Port  of  Spain,  Trinidad. 
Robinson,  Mr.  W.,  St.  James's,  Victoria. 
Ross,  Mr.  W.  C,  Port  of  Spain,  Trinidad. 
Rowley,  Mr.  W.,  Melbourne,  Victoria. 
Saunders,  Mr.  W.  B.,  Stayner,  Canada. 
Schaer,  Prof.,  Neumiinster-Ziiricb. 
Shillinglaw,  Mr.  H.,  Melbourne,  Victoria. 
Swift,  Mr.  G.,  Melbourne,  Victoria. 
Taitt,  Mr.  A.  J.,  Port  of  Spain,  Trinidad. 
Whitfield,  Mr.  A.,  Longford,  Tasmania. 
Wigg,  Mr.  W.  J.,  Maryborough,  Victoria. 


GENERAL    MEETING. 

Tuesday,  Augxist  \2th. 

Before  the  commencement  of  the  proceedings. 

The  Mayor  of  Hastings,  Mr.  Alderman  Thorpe,  briefly  weloomiJ 
the  Conference  to  the  ancient  borough,  of  which  he  had  the  hoDOvr 
to  be  chief  magistrate. 

Mr.  J.  A.  Bell,  Chairman  of  the  Local  Committee,  begged  to 
endorse  the  sentiments  so  heartily  expressed  by  the  Mayor.   Al- 
though Hastings  could  not  show  any  large  chemical  manufactories, i^ 
claimed  to  be  second  to  no  town  on  the  south  coast,  and  members  ^ 
the  pharmaceutical  body  in  the  town  cordially  agreed  with  bim  w 
welcoming  the  British  Pharmaceutical  Conference  to  Hastings.  1^ 
was  now  twelve  years  since  the  Conference  visited  a  south-ootfi 
town,  and  ho  had  no  doubt  that  wherever  the  Conference  went  i^ 
promoted  that  brotherly  good  feeling  amongst  pharmacists  which 
ho  thought  was  as  essential  a  feature  as  the  increase  of  phannftoea- 
tical  knowledge,  a  brotherly  feeling  which  ought  to  characteriie  •** 
those  engaged  in  a  scientific  business.   He  looked  upon  the  chemisi' 
business  as  being  really  a  science,  and  the  more  deeply  it  was  inves- 
tigated, the  more  would  this   scientific  character  be  appredftted. 
Ho  was  very  glad  to  say  that  as  a  result  of  this  visit  a  Local  AffO* 
ciation  had  been  formed,  which  he  believed  would  be  appreciated bf 
all  the  resident  pharmacists.     The  rules  had  all  been  settled,  and  a^ 
a  recent  meeting  he  had  received  tho  honour  of  being  elected  lihe 
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it  President.     He  could  assure  the  members  and  the  Conference 

li  it  would  be  his  pleasure  to  promote  anything  which  tended  to 

prove  the  state  of  pharmacy  and  the  welfare  of  the  Association 

i  the  Conference. 

rhe  President,  on  behalf  of  the  Conference,  begged  to  thank 

)h  the  Mayor  and  Mr.  Bell  for  the  kind  manner  in  which  they 

1  expressed  their  feelings  towards  the  Conference.     He  trusted 

8  visit  to  Hastings  would  be  of  benefit  to  the  pharmacists  of  the 

vn  and  also  to  the  advancement  of  science. 

Mr.  F.  Badbn  Benger,  F.C.S.  (Hon.  Gen.  Sec),  then  read  the 

lowing  letters  of  apology  for  non-attendance : — 

Leeds,  August  9th,  1884. 
Dear  Sirs, — 

It  is  with  much  regret  that  I  find  myself  unable  to  attend 
)  meeting  of  the  Conference  at  Hastings. 

The  programme  of  papers  already  announced  is  a  guarantee  of 
)  interest  of  your  discussions. 

Is  it  not  also  fair  to  claim  such  contributions  to  Pharmacology  as 
idenoe  that  the  class  of  men  producing  them  is  qualified  to  take 
important  share  in  the  construction  and  periodical  alteration  of 
utional  Pharmacopoeia  ? 

I  feel  the  more  sorry  to  be  absent  from  the  Hastings  meeting 
Kftiise  it  will  enjoy  the  many  words  of  wisdom  which  I  am  sure 
v  esteemed  President  will  bring  out  of  his  unrivalled  store  of 
itormation  on  the  relations  of  chemistry  to  pharmacy. 
With  best  wishes  for  the  success  of  the  meeting, 

I  am,  dear  sirs. 

Faithfully  yours, 
The  Hon.  Oen.  Secs.,  Bichabd  Betnolds. 

British  Pharmaceutical  Conference. 

Oban,  August  9th,  1884.     ' 
Mi  Dear  Mr.  President, — 

Having  been  actively  engaged  at  each  of  the  twenty-one 
nmal  meetings  of  the  British  Pharmaceutical  Conference,  I  need 
moely  assure  you  how  much  I  regret  being  absent  this  year. 
^oe  I  not  certain  that  the  Conference  will  go  on  increasing  in 
nwperity  and  usefulness,  I  would  not  even  now  be  away  from  the 
xig^Bnial  society  of  its  officers  and  members. 

Yours  faithfully, 
John  Willums,  Esq.  John  Attfield. 
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He  stated  that  similar  letters  had  been  received  from  Mr.  G.  B. 
Allen  (London),  Professor  Bentlej  (London),  Dr.  Bemays  (Lon- 
don), Messrs.  J.  L.  Ballock  (London),  B.  H.  Davies  (London), 
W.  R.  Dnnstan  (London),  T.  S.  Dymond  (London),  C.  Bkin 
(London),  G.  Ellinor  (Sheffield),  T.  Farries  (London),  P.  W. 
Fletcher  (London),  B.  Hampson  (London),  F.  J.  Hanbnij  (Lon- 
don), J.  B.  HiU  (Edinburgh),  W.  Hills  (London),  J.  HodgKn 
(London),  T.  Maben  (Hawick),  P.  MacEwan  (Edinburgh),  J.  0.  C- 
Payne  (Belfast),  Dr.  Quinlan  (Dublin),  Messrs.  H.  Bocke  (Mel- 
bourne), W.  Sonthall  (Birmingham),  E.  C.  C.  Stanford  (Glasgow), 
J.  B.  Stephenson  (Edinburgh),  Dr.  Thresh  (Buxton),  Dr.  Tidi- 
borne  (Dublin),  Messrs.  G.  Umney  (London),  and  B.  Wright 
(Buxton). 

Mr.  F.  B.  Benger  then  read  the  following  list  of  delegates  fion 
various  societies.  Some  of  them  were  unavoidably  prevented  from 
coming  to  the  meeting,  but  the  President  welcomed  oollectifB)j 
those  present. 

Pharmaceutical  Society  of  Great  Britain. — Mr.  M.  Carteigl» 
(President),  Mr.  S.  R.  Atkins  (Vice-President)  ;  Messrs.  A.  Bottle, 
J.  Borland,  T.  Greenish,  W.  Hills,  W.  V.  Radley,  and  G.  F- 
Schacht. 

North  British  Branch  of  the  Pharmacetitical  Society, — MesBS. 
J.  Borland,  D.  B.  Dott,  D.  Frazer,  and  A.  Kinninmont. 

Fharmaccutical  Society  of  Ireland, — ^Messrs.  J.  C.  C.  Payne  vA 
W.  F.  Wells,  Jun. 

Aberdiien  Society  of  Chemists  and  Druggists, — Mr.  J.  P.  Kay. 

Brighton  Association  of  PJiarmacy. — Messrs.  W.  D .  Savage  and 
W.  W.  Savage. 

Bristol  Pharmaceutical  Association. — Mr.  G.  F.  Schacht. 

Dover  Chemists*  Association, — Messrs.  A.  Bottle  and  W.  Wylea. 

Glasgow  Chemists  and  Druggists^  Association, — ^Mr.  A.  Kinninmont. 

Leeds  Chemists*  Association, — Messrs.  P.  Jefferson  and  G.  Warf' 

Liverpool  Chemists^  Association, — Messrs.  A.  C.  Abraham,  *• 
Davies,  A.  H.  Samuel,  B.  Sumner,  and  Dr.  Symes. 

London  Chemists*  Assistants*  Association. — Messrs.  W.  B.  Do^^* 
J,  0.  Braithwaite,  Flint,  Flintan,  Winfrey,  and  Wrenn. 

Manchester  Phannacentical  Association. — Mr.  F.  Baden  Benger. 

Manchester  Pharmacy  Students*  Association. — Mr.  W.  Elborne. 

Sheffield  Pharmaceutical  and  Chemical  Society, — Mr.  G.  T.  ^' 
Newsholme. 

Mr.  Sidney  Plowman  (Hon.  Gen.  See)  then  read  the  report  o' 
the  Executive  Committee,  as  follows  : — 
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Report  of  the  Executive  Committee. 

SiDoe  the  general  meeting  of  the  Conference  last  year,  your 
nmittee  have  met  on  several  occasions  for  the  transaction  of 
Bness,  and  now  lay  before  the  members  an  account  of  the  work 
M  on  their  behalf. 

[n  acoordance  with  the  generally  expressed  wish  of  the  Soath- 
ri  meeting,  it  was  decided  at  a  meeting  of  the  Executive  Com- 
tiaei  on  October  3rd,  1883,  that  the  two  presidential  addresses 
ivored  by  Professor  Attfield,  F.B.S.,  should  be  distributed  to 
nbers  of  both  Houses  of  Parliament,  either  directly  or  through 
itiemen  personally  acquainted  with  members  of  Parliament, 
rtker,  that  Messrs.  Butler  &  Tanner,  the  printers  of  the  Tear- 
ofc,  should  be  empowered  to  supply  at  a  fixed  rate  to  applicants 
rints  of  the  addresses  with  added  press  notices.  A  sub-Com- 
ttee^  consisting  of  the  President,  Professor  Attfield,  and  the 
Qorary  General  Secretaries,  was  appointed  to  arrange  details, 
a  result  every  member  of  both  Houses  of  Parliament  has  re- 
T6d  the  two  addresses,  and  about  10,000  copies  have  been 
pplied  by  Messrs.  Butler  &  Tauner  for  private  distribution, 
[a  the  last  report  of  the  Executive  Committee,  it  was  stated  that 
06  oorrespondence  had  taken  place  between  the  Honorary  General 
sreiaries  and  certain  gentlemen  residing  in  the  colonies  and  India, 
ih  a  view  to  their  appointment  as  Honorary  Colonial  Secretaries. 
Q  replies  having  since  then  been  received,  the  following  appoint- 
dts  have  been  made  : — 

Hojwrarij  Colonial  Secretaries. 

For  Bengal, — C.  N.  Kernot,  M.D.,  etc.,  Calcutta. 

Bombay, — D.  S.  Kemp,  Bombay. 

Canada, — H.  S.  Evans,  F.C.S.,  Montreal. 
„    Cape  Colonu  and  Natal. — A,  "Walsh,  Port  Elizabeth. 
,,    New  South  Wales. — L.  B.  Bush,  Bathurst. 
,,    New  Zealand. — T.  M.  Wilkinson,  Dunedin. 
„    South  Australia. — J.  Parker,  Adelaide. 
„    Tasmama. — A.  P.  Miller,  Hobart. 
„     Victoria, — H.  Shillinglaw,  Melbourne. 

West  Indies. — W.  C.  Ross,  Port  of  Spain. 


»» 


unce  their  appointment  a  very  large  amount  of  correspondence 
passed  between  them  and  the  Honorary  General  Secretaries  as 
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to  tho  best  method  bj  which  the  interests  of  the  Conference  could 
bo  promoted  in  the  colonies. 

The  outcome  of  this  was  that  three  thousand  circulars,  fnlij 
setting  forth  the  objects  of  the  Conference,  have  been  sent  oni  to 
the  Colonial  Secretaries  for  distribution  in  their  respective  coloniea, 
and  they  have  been  requested  to  stimulate  research  by  endeavooriDg 
to  obtain  papers  for  the  annual  Conference  meetings.     Replies  are 
not  yet  complete,  since  a  comparatively  short  time  only  has  elapsed 
since  the  issue  of  the  circulars ;  but  so  far  the  results  are  most 
gratifying.     Mr.   Shillinglaw  has  sent  the  names  of  a  number  of 
new  members,  and  has  promised  further  considerable  additions  io 
the  list.     As  a  contribution  to  the  Conference,  he  has  sent  bIdo 
decades  of  Baron  von  Mueller's  **  Eucalyptographia,"  presented  by 
tho  Government  of  Victoria,  at  the  instance  of  Mr.  C.  B.  Bladstft, 
President  of  the  Victoria  Pharmacy  Board,  with  the  promise  of 
any  subsequent  decades  which  may  be  published.     Mr.  Boss  hu 
sent  a  number  of  names  from  Trinidad  and  the  West  Indies.   Hr. 
Evans  has  promised  a  large  number  from  Canada,  and  Mr.  WSet 
has  sent  from  Tasmania  a  fine  specimen  of  native  bread  (MyUti^ 
Atutralis),  weighing  37  lbs.,  a  paper  on  which  will  be  read  skii» 
meeting  by  Mr.  W.  Southall,  F.L.S.     These  donations  have  been 
suitably  acknowledged  by  the  President  on  behalf  of  the  Confer- 
ence.    All  the  newly-appointed  Colonial  Secretaries  have  promised 
to  use  their  personal  influence  in  furthering  the  objects  of  tbe 
Conference,  and  in  inducing  colonial  pharmacists  to  join  it. 

Your  Committee  feel  assured  that  by  these  appointments,  not 
only  will  pharmacy  itself  be  advanced,  but  that  brotherly  good 
feeling  will  be  promoted,  and  mutual  goodwill  secured  among 
English-speaking  pharmacists  in  all  parts  of  the  empire. 

For  the  second  time  in  its  history  the  Conference  this  year  does 
not  meet  at  the  same  time  and  place  as  the  British  Association. 

On  tho  first  occasion  the  meeting  was  held  in  London,  so  tihat  it 
was  then  difficult  to  form  any  judgment  of  what  would  be  ibe 
result  to  tho  Conference  if  it  ceased  to  meet  at  the  same  time  sod 
place  as  the  Association.  Your  Committee  have  frequentlj  de- 
liberated upon  this  question,  and  now  invite  expressions  of  opinion 
from  members,  as  to  tho  desirability  of  continuing  or  abandoniog 
the  practice.  An  opportunity  will  be  afforded  them  of  stating 
their  views  on  this  subject  at  the  termination  of  the  proceeding* 
on  Wednesday. 

Another  new  departure  is  made  this  year  in  the  matter  of  the 
entertainment  of  visitors  by  tho  Local  Committee.      This  object 
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bas  also  been  frequently  debated  and  permissive  resolutions  passed  ; 
but  at  a  meeting  of  the  Executive  Committee,  held  on  December 
L9th,  1883,  the  following  resolution  was  carried  : — 

**  That  in  future  the  members  attending  the  meetings  of  the 
Conference  shall  pay  for  the  luncheons,  etc.,  supplied  to 
them  during  the  business  days  of  the  meetings,  and  that 
if  excursions  be  organized  by  the  local  members  on  the 
following  days,  all  railway  or  other  fares  shall  be  paid  for 
by  the  members  attending  those  excursions." 

Your  Committee  have  noticed  with  concern  that  the  entertain- 
sient  of  visitors  had  a  tendency  to  become  more  lavish  year  by 
rear,  and  that  the  cost  might  become  a  serious  burden  not  only  to 
ooal  pharmacists,  but  to  those  residing  a  considerable  distance 
rrom  the  place  of  meeting. 

In  the  interest  of  the  Conference,  therefore,  your  Committee  felt 
■hat  it  was  necessary  to  do  something  to  check  the  generous  im- 
ralaes  of  local  committees. 

Should  the  Conference  at  any  time  decide  to  abandon  the  practice 
>f  meeting  at  the  same  time  and  place  as  the  British  Association,^ 
four  Committee  think  it  possible  that  under  the  altered  conditions 
Si  visit  of  the  Conference  might  be  welcomed  by  many  towns  in  the 
bdngdom. 

Already  one  of  the  objects  of  the  Conference  has  been  fully  at- 
tained by  its  proposed  meeting  in  Hastings.  At  the  time  the 
invitation  was  sent  there  was  no  association  of  chemists  and  drug- 
gists in  the  borough  ;  but  since  then,  as  a  result  of  the  visit  of  tho 
^^^onference,  one  has  been  formed,  and  the  usual  grant  of  books 
rom  the  Bell  and  Hills  Fund  has  been  made.  The  books  are  now 
^tx  the  table  for  the  inspection  of  members. 

It  is  with  very  great  regret  that  your  Committee  have  to  announce 
^hat  the  Conference  is  about  to  lose  the  valuable  services  of  Mr. 
^.  Baden  Benger  as  Honorary  General  Secretary,  and  of  Mr.  Ekin 
^  Treasurer.  Mr.  Benger  has  served  the  Conference  for  thirteen 
P'Gars  and  Mr.  Ekin  for  seven  years. 

Tour  Committee  feel  that  they  cannot  adequately  express  in 
^ords  their  sense  of  tho  loss  the  Conference  sustains  by  their 
'Agnation. 

Five  reports  upon  subjects  for  the  investigation  of  which  money 
Slants  have  been  made  will  be  presented  to  the  meeting,  and  twenty- 
^Wee  papers  on  other  subjects  will  be  read,  making  a  total  of 
Wenty-eight  communications. 

E   E 


418         BRITISH  FHABMACEUTICAL  CONrXBKVCS. 

Mr.  H.  O.  G-reeniah  has  nnfortanatelj  been  pieTented  from 
completing  his  work  on  Nerium  odorum^  bat  hopes  to  present  a 
final  report  on  the  subject  at  the  next  meeting  of  the  Conference. 

Yonr  Committee  regret  that  no  application  for  a  grant  in  aid 
of  research  has  been  made  during  the  past  year.  They  would  again 
remind  members  that  there  is  a  fund  for  the  purpose  of  de&ayiog 
the  cost  of  material,  etc.,  used  in  the  prosecution  of  suitable  in- 
vestigations ;  and  they  venture  to  hope  that  several  applications  for 
grants  will  be  made  during  the  forthcoming  year. 

Mr.  Louis  Siebold,  F.I.C.,  F.C.S.,  was  last  December  re-appoinied 
Editor  of  the  Year-Book,  and  the  manuscript  for  the  next  issae^  as 
far  as  it  can  be  prepared,  is  now  on  the  table. 

Since  the  last  general  meeting  of  the  Conference,  102  members 
liave  been  elected ;  of  these  54  are  home  members,  of  whom  9  an 
from  HastiDgs,  and  48  reside  in  the  colonies  and  abroad. 


Mr.  F.  Baden  Benqeb  (Hon.  Gen.  Sec.),  in  the  absence  of  A^ 
Treasurer,  read  the  following  Financial  Statement : — 


FiNAKGUL  Statement  fob  the  tear  ending  June  30th,  1884. 

The  Hon.  Treasurer  in   Account  with   the  British  Pharmacsfiti^ 

Conference, 

1883                                        Dn,  £    8  d. 

To  Balance  in  hand 222    1  0 

Sale  of  Year-Book  by  Publishers 21    0  0 

Sale  of  Year-Book  by  Secretary 6    7  6 

Advertisements,  1883  vol 95  12  9 

1882  vol 16    1  6 

1881  vol 1  li  0 

Subscriptions  from  Members 723    8  ^ 

July.    To  Dividend  on  £250  Consols         .        .        .        .  3  13  5 

1884. 

Jan.                 „               ,,                   3  13  5 

June.    To  Sale  of  £250  Consols 248  15  0 

£1341    1  11 
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Cb.                                                  £    8,  d* 
Expenses  connected  with  Tear-Book : — 
„  Printing,  binding,  and  distributing       .        £504    4    6 

„  Editor's  Salary 150    0    0 

„  Advertising  and  Pablishers*  charges      .        .    31    1    6 

„  Foreign  Joomals 5    4    6 

690  10  6 

„  Seeretaiy's  Salary  (Mr.  Princep) 100    0  0 

„  Printing  and  Stationery 85    0  8 

„  Sundry  Expenses 7    7  5 

„  Postage 98    3  2 

„  Addressing  Circulars 5    10 

„  Expenses  of  Southport  Meeting 9  17  0 

„  Secretary's  Expenses  (Mr.  Princep)  ditto      .        .        •        6    0  0 

,,  GranttoMr.  Elbome ..220 

„       ,,        Messrs.  Dunstan  &  Short       •        .        .        .        5    0  0 

„        „        Messrs.  Dunstan  &  Bansom    .        .        .        .        5    0  0 

„  Cheque  Book 0    4  2 

„  Balance  at  Bank £323  10    6 

„  Cash  in  Secretary's  hands     .        .        .        .356 

326  16  0 

£1341     1  11 
Assets  July  1st,  1884,  Cash      .        .        £326  16    0 

The  Bell  and  HiUs  Fund. 

Db.  £    s,    d, 

1883.     To  Balance  in  hand 25  16  10 

July.    To  Dividend  on  £350  Consols 6    2  10 

1884. 

Jan.               „            „            „ 5    2  10 

£36    2    6 


Cb.                                             £    s,  d. 

By  Purchase  of  Books  for  Southport 10    5  9 

„  Balance  at  Bank 25  16  9 

£36    2  6 


1     ^    T  ,    ^  X  ^oo.    CCash     .        .        .        .        £25  16    9 
Assets  July  1st,  1884    [consols  (stock)      .        .         350    0    0 


hiAi*^      J*       J  fT.H.  SYKES,  Southport. 

Aadited  and  found  correct  [^thUR  I.  JOSEPH,  St. 


Leonards-on-Sea. 
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The  President  moyed  tho  adoption  of  the  report  and  accoonts. 

Mr.  Sayaqe  (Brighton)  seconded  the  motion. 

Mr.  Bottle  (Dover)  asked  if  the  sale  of  £250  Consols  was  to  be 
taken  as  an  indication  that  the  f  ands  of  the  Association  were  not  in 
as  good  a  state  as  in  the  previons  year,  or  was  it  in  consequenoe  of 
any  exceptional  expenditure. 

Mr.  Benger  (Hon.  Gen.  Sec.)  said  the  expenses  had  been  laUier 
exceptional  this  year,  arising  in  the  first  place  from  the  issue  of  an 
appeal  such  as  it  was  usual  to  send  out  every  few  years,  and 
which  this  year  had  been  extended  to  the  colonies,  the  returns  from 
which  had  not  yet  fully  come  in,  although  £65  more  had  alreadj 
been  received  this  year  in  subscriptions  than  last.  Secondly,  there 
had  been  the  additional  expenditure  incurred  in  issuing  Professor 
Attfield's  address  to  members  of  Parliament.  They  had  resllj 
spent  about  £150  more  this  year  than  last,  and  there  was  ererj 
reason  to  believe  it  would  all  come  back. 

The  motion  was  then  put  and  carried  unanimously. 

The  President  then  delivered  the  following  address : — 

THE    PRESIDENT'S    ADDRESS. 

It  is  my  duty  to  welcome  the  members  of  the  British  Pharmsr 
ceutical  Conference  to  the  present  meeting,  which  I  trust  will  proTe, 
like  many  previous  ones,  to  be  both  pleasant  and  profitable.  On 
this  occasion  the  Conference  assembles  under  somewhat  nnosQ^ 
circumstances.  Hitherto  it  has  met  year  after  year,  with  onlj  ^^ 
exception,  in  the  same  town  as  the  British  Association,  and  >> 
many  members  of  the  Conference  are  also  members  of  the  Britisn 
Association,  the  arrangement  doubtless  is  a  convenient  one. 

The  more  extended  flight  of  the  British  Association  this  year  to 
Montreal, — where  I  hope  it  will  have  a  most  successful  meeting,"^ 
has,  however,  given  the  Conference  an  opportunity  of  visiting  ^ 
pleasant  and  prosperous  town  of  Hastings,  an  opportunity  vl^^ 
might  not  have  occurred  for  many  years  had  the  old  order  of  to® 
Conference  always  holding  its  meetings  in  the  same  town  as  the 
Association  been  adhered  to. 

The  office  of  President  of  tho  Conference  was  accepted  bj  ^ 
very  reluctantly,  and  only  in  consideration  of  the  very  unofl^ 
nature  of  the  present  meeting.  Whilst  believing  that  I  sWl 
receive  the  indulgence  of  the  members  in  my  attempt  to  fiU  tb^ 
office,  I  canuot  expect  to  do  so  in  an  altogether  satisfactory  wftji 
and  when  I  look  back  at  the  list  of  names  of  those  who  have  p^ 
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formed  its  duties  with  snch  distinguished  abiliiy,  I  must  say  that, 
even  while  I  write,  my  courage  seems  to  ooze  out  at  the  end  of  my 
pen.  But  I  must  do  my  best,  and  trust  to  yoar  kind  forbearance 
in  allowing  for  my  many  faults  and  shortcomings. 

It  is  sometimes  useful  to  rest  and  look  round  at  what  the 
world  of  science  has  been  doing.  Perhaps,  therefore,  you  will  bear 
with  me  while  I  allude  to  a  few  points  which  strike  me,  and 
which  seem  to  have  a  bearing,  more  or  less  remote,  upon  those 
branches  of  science  with  which  we,  as  a  body,  are  more  particularly 
connected. 

A  few  years  ago,  if  I  had  been  asked  what  was  the  leading 
characteristic  of  chemical  investigation,  I  think  I  should  have 
answered.  The  development  of  our  knowledge  of  coal-tar  products, 
and  more  especially  concerning  the  many  and  beautiful  colours 
derived  from  them.  This  study  has  not  only  had  a  most  important 
bearing  upon  the  technical  and  industrial  application  of  scientific 
knowledge,  but  it  has  also  led  to  the  establishment  of  abstract 
scientific  theories  of  tho  greatest  importance.  It  is  true  that  this 
great  wave  of  thought  and  investigation  may  not  appear  to  have 
influenced  directly,  to  any  great  extent,  the  subject  in  which  we  are 
most  nearly  interested,  namely,  pharmacy.  Still,  this,  like  all 
other  true  knowledge,  will  indirectly  produce  an  effect  which 
may  yet  be  found  of  great  importance  in  the  practice  both  of 
medicine  and  pharmacy.  Indeed,  it  should  not  be  forgotten  that 
the  very  commencement  of  the  knowledge  of  the  coal-tar  colours 
was  derived  from  a  research  undertaken  by  the  illustrious  Dr. 
Perkin,  at  the  instigation  of  my  much-valued  old  friend.  Dr. 
Hofmann,  to  build  up  quinine  artificially.  It  is  true  the  pro- 
posed  result  was  not  obtained,  but  another;  this,  however, 
though  for  a  time  quite  neglected,  has  since  proved  most  momen- 
tous. I  think,  therefore,  we  may  claim  that  pharmacy  has  had  a 
share  in  instigating  this  most  important  development  of  chemical 
Icnowledge 

Notwithstanding  that  Perkin's  attempt  to  effect  tho  synthesis 
of  quinine  was  in  this  respect  a  failure,  the  artificial  formation  of 
the  vegetable  alkaloids  and  acids  has  remained  a  branch  of  research 
regarded  by  pharmacists  with  very  great  interest.  Foiled  in  their 
£rBt  attempts  to  build  up  various  compounds  by  comparatively 
direct  combination,  chemists  have  shown  in  their  later  researches  a 
tendency  to  commence  their  work  with  careful  experiments,  having 
in  view  to  throw  light  upon  the  rational  composition  of  the  bodies 
they  seek  to  form.       These  researches   have  not  been  unfraitful, 
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in  that  they  have  rendered  more  or  less  practicable  the  artificial, 
production  of  representatives  of  several  natural  organic  compounds. 
Moreover,  although  they  have  not  up  to  the  present  time  led  to  the 
complete  synthesis  of  any  vegetable  alkaloid,  they  have  yielded  ex- 
tremely interesting  and  useful  information  concerning  the  consti- 
tution of  these  important  bodies ;  whilst  the  natural  bases  have 
been  supplemented  by  a  large  number  of  artificially  formed  basic 
substances,  some  of  which  have  already  found  a  place  in  medicine. 
Thus  Hof  mann  has  shown  that  piperine,  the  alkaloid  of  pepper,  can 
be  built  up  from  pyridine,  a  coal-tar  base,  and  that  piperidine,  one 
of  the  intermediate  compounds,  which  is  also  obtained  with  piperic 
acid  when  natural  piperine  is  split  up  by  potash,  is  probably  a 
stepping-stone  to  the  formation  of  coneine  and  atropine,  with  the 
former  of  which  it  is  homologous.      Ladenburg  has  reduced  the 
number    of    Solanaceous    mydriatic    alkaloids    to    two, — atropine 
and   hyoscyamine, — ^and    shown  that  one  is  convertible   into  the 
other,   and   that  the  basic  nucleus,   tropine,  common  to  both  of 
them,  is  capable  of  combining  with  acids  to  form  a  whole  series 
of  new  compounds,  one  of  which,  homatropine,  has  already  been 
put  to  practical  use.      Turning  to   another   important    alkaloid, 
Grimaux  has  confirmed  a  previous  suspicion  that  in  some  respects 
morphia  behaves  as  an  alcohol,  and  that  by  treating  it  for  the  intro- 
duction of  a  methyl  group  in  the  place  of  a  hydroxyl  group,  morphia 
can  be  readily  converted  into  codeia.     The  identity  of  the  substi- 
tution product  with  codeia,  was  at  first  questioned  by  the  celebrated 
German  chemist,  Hesse ;  but  Grimaux*s  statement  was  confirmed  by 
a  member  of  this  Conference,  Mr.  D.  B.  Dott,  of  Edinburgh,  and  it 
is  now  admitted  that  codeia  is  a  monomethyl  ether  of  morphiA) 
Hesse  having  been  temporarily  misled  by  the  formation  of  some 
dimethyl-morphia.   In  a  similar  way,  it  has  been  shown  that  cafiTeine 
may  be  obtained  from  theobromine,  and  theobromine  from  xanthine, 
by  the  introduction  of  successive  methyl  groups ;  whilst  xanthine 
itself  is  derivable  from  guanine,  a  constituent  of  guano.    Even  while 
I  write  it  is  announced  that  the  complete  synthesis  of  xanthine  has 
been  efiected  by  Gautier ;  so  that  if  these  various  statements  are 
correct,  we  appear  to  be  within  sight  of  the  production  of  caffeine 
artificially. 

Chiuoline  is  a  product  of  coal  tar,  but  was  originally  produced 
by  the  destructive  distillation  of  cinchonine,  quinine,  etc.  The  two 
products,  although  nearly  identical,  can,  however,  be  distinguished 
by  careful  comparison.  Chiuoline  is  a  powerful  base,  and  one  of  its 
salts,  the  tartrate,  has  been  largely  employed  in  medicine.     Chino- 
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line  has  donbtless  great  activity,  and  in  some  of  its  characters 
it  appears  to  coincide  in  medicinal  activity  to  quinine,  bat  in  a 
different,  or  we  might  say  nncontrollable,  manner.  Still  more  lately 
the  so-called  "kairine,"  which  is  really  a  salt  (the  hydrochlorate)  of 
a  methyl  substitntion  compound  of  chinoline,  and  appears  to  possess 
very  considerable  activity,  has  been  employed  in  fever  cases  to 
reduce  the  temperature  of  the  patient.  But  there  appears  to  be 
some  evidence  that  the  power  of  the  remedy  is  gradually  changed 
or  reduced  by  keeping,  and  that  after  a  time — at  present  undeter- 
mined— ^its  action  is  very  different  from  that  of  the  freshly  prepared 
article.  This  would  be,  if  correct,  a  serious  consideration,  and 
would  tend  to  prove  that  the  constitution  of  this  artificially  pro- 
duced substance  is  very  different  in  its  nature  to  that  of  an  alkaloid 
produced  by  natural  means. 

Chemical  investigators  have  also  been  devoting  much  attention 
to  explosive  substances.  Now,  as  most  of  these  are  nitro  substi- 
tution compounds,  it  is  hardly  surprising  to  find  that  among  them 
are  substances  that  have  proved  capable  of  acting  as  potent  remedies 
in  the  hands  of  medical  men,  when  manipulated  and  brought  into 
convenient  form  for  administration  by  pharmaceutical  skill.  Need 
I  say  I  allude  to  the  introduction  of  such  bodies  as  nitro- 
glycerine and  nitrite  of  amyl  into  the  field  of  practical  medicinal 
agents  P 

These  instances  will  suffice  to  show  the  nature  of  the  information 
that  has  been  gleaned  and  some  of  the  contributions  that  have  been 
made  to  our  store  of  available  medicinal  agents  whilst  working  out 
the  synthesis  of  organic  compounds  and  other  great  chemical 
problems.  It  will  be  of  at  least  equal  interest  to  devote  a  few 
moments  to  the  consideration  of  some  of  the  artificially  formed 
substances  that  have  been  put  forward  as  representatives  of  natural 
compounds.  I  may  say  at  once  that,  in  my  opinion,  the  results 
hitherto  obtained  are  not  of  a  very  conclusive  character ;  in  fact,  I 
think  there  is  some  reason  to  doubt  if  any  of  the  products  produced 
by  artificial  means  are  actually  identical  with  the  natural  products. 
Even  those  bodies  produced  artificially,  like  benzoic  or  salicylic 
acid,  which  chemically  approach  so  nearly  to  the  bodies  produced 
naturally  as  to  be  hardly  distinguishable  from  them,  appear  ta 
have  not  quite  the  same  action  medicinally.  This  is,  of  course, 
a  very  serious  question  for  medical  men,  and  in  a  subordinate  way 
for  pharmacists. 

For  instance,  it  is  stated  that  benzoic  acid  and  its  salts,  produced 
artificially  from  naphthaline,   are  not  medicinally  active  like  the 
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acid  produced  from  gum.  This  may  be  due  to  the  fact  of  the  latter 
acid  containing  a  large  percentage  of  cinnamio  acid,  and  it  has  been 
argued  that  it  owes  its  medicinal  activity  to  that  acid.  But  cin- 
namic  acid  itself  has  been  made  artificially  for  some  time,  and  this 
also  is  said  to  be  inert.  Further,  the  therapeutical  action  of  resin 
benzoic  acid  has  also  been  attributed  to  the  empyreomatio  oom- 
ponnd  which  sublimes  with  the  acid  and  imparts  colour  to  it^  bnt 
this  too  appears  to  have  been  disproved  by  some  recent  experiments 
in  Germany. 

Salicylic  acid,  again,  I  have  myself  some  knowledge  and  ex- 
perience of,  and  I  find  that  in  the  opinion  of  many  medical  men 
there  is  an  essential  difference  in  the  medicinal  activity  of  tbe 
natural  acid  produced  from  wintergreen  oil,  and  of  that  produced 
artificially  from  carbolic  acid.  It  is  possible  that  this  difference 
may  be  due  to  some  trace  of  impurity  still  retained  by  the  artifidil 
acid,  though  I  think  I  ought  to  mention  that  a  very  great  improve* 
ment  has  taken  place  in  the  appearance  and  quality  of  the  artificial 
acid  since,  in  1878,  I  pointed  out  the  great  difference  which  then 
existed  between  the  acid  made  from  carbolic  acid  and  that  produced 
from  wintergreen  oil. 

Within  the  last  few  months  my  attention  has  been  drawn  to  a  new 
source  of  salicylic  acid,  namely,  the  oil  of  sweet  birch  {Betula  leaia). 
This  oil  appears  to  be  sometimes  used  as  an  adulterant  of  the  irne 
gaultheria  oil.  It  seems  to  contain  a  large  percentage  of  metibjl 
salicylic  acid,  but  without  the  peculiar  terpene  so  characteristic  d 
the  true  wintergreen  oil.  There  are  also  other  plants  that  have  beea 
reported  to  yield  similar  oils,  and  these  appear  worthy  of  more 
attention  than  thoy  have  yet  received.  For  instance,  about  thirteen 
years  since,  Mr.  Broughton  reported  that  he  had  examined  an  essen- 
tial oil  obtained  from  an  Indian  plant  {Andromeda  IiescJienavUU)^ 
and  found  it  to  be  almost  identical  with  oil  of  wintergreen.  So 
plentiful  is  this  plant  in  the  hill  districts,  that  Mr.  Broughton  seems 
to  have  seriously  contemplated  the  utilization  of  the  essential  oil  in 
the  economical  manufacture  of  carbolic  acid  by  the  decomposition 
of  the  methylsalicylic  acid  contained  in  it.  Shortly  afterwvds, 
Dr.  de  Vrij  stated  that  whilst  in  Java  he  had  obtained  an  almost 
identical  oil  from  the  leaves  of  Gaultheria  ^unctaia  and  G.  Jeucocarffi' 
With  respect  to  sweet  birch  oil,  some  experiments  have  already 
been  made  in  the  preparation  of  salicylic  acid  from  it,  but  at  present 
I  am  not  in  a  position  to  say  whether  there  is  any  difference  between 
the  medicinal  activity  of  the  product  and  of  that  obtained  from  oil 
of  wintergreen.     I  am,  however,  endeavouring  to  obtaLn  a  supply 
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of  nndonbiedly  genaine  birch  oil,  with  which  I  hope  to  be  able  to 
decide  whether  there  is  auy  real  difference  between  samples  of  sali- 
cylic acid  prodaced  from  the  two  oils,  or  whether  such  difference 
as  I  have  observed  is  simply  due  to  some  imparity  in  the  oil  I  have 
been  working  with.  I  am  also  anxious  to  obtain  samples  of  the  oils 
from  the  sources  mentioned  by  Mr.  Broughton  and  Dr.  de  Vrij,  as 
these  would  enable  mo  to  carry  out  a  more  complete  series  of 
comparative  experiments. 

Great  and  important  as  the  question  may  be  as  to  the  possibility 
of  the  artificial  production  of  organic  principles  which  shall  be 
diemically  and  medicinally  identical  with  those  formed  naturally, 
it  is  only  part  of  a  still  larger  subject — the  life-history  of  the  plant 
or  animal  organism.  This  possesses  great  interest  for  all,  and  it 
must  be  admitted  that  a  great  deal  has  been  done  during  the  last 
few  years  to  throw  light  upon  this  department  of  knowledge.  But 
as,  in  order  to  constitute  anything  like  conclusive  evidence,  nu- 
merous and  extensive  observations  are  indispensable,  so  the  number 
of  patient,  painstaking,  and  at  the  same  time  accurate  observers, 
cannot  be  too  great.  As  marking  an  important  step  in  knowledge, 
I  may  allude  to  the  researches  lately  instituted  to  determine  tho 
rate  of  absorption  of  water  by  a  plant,  which  appear  to  prove  that 
that  rate  is  very  much  in  proportion  to  the  dryness  of  the  sur- 
voxmding  atmosphere,  and  is  regulated  by  the  amount  of  evaporation 
iiom  the  surface  of  the  leaves. 

Another  series  of  observations,  made  by  Professor  Sachs,  also 
appear  to  me  to  be  of  very  great  interest,  not  only  to  the  professed 
Iwtanist,  but  to  the  pharmacist.  Professor  Sachs  has  been  engaged 
in  the  study  of  the  rate  of  formation  and  disappearance  of  starch  in 
t^e  leaves  of  growing  plants,  and  as  the  process  for  conducting 
^ese  researches,  unlike  those  for  determining  the  amount  of  ab- 
sorption of  water  by  the  living  plant,  is  easy  to  carry  out,  and 
K^nires  little  or  no  apparatus,  I  think  I  may  venture  to  describe  it 
Xiiore  in  detail,  as  perhaps  some  present,  especially  those  who  reside 
in  country  districts,  might  be  inclined  to  assist  in  this  research  by 
tteir  own  observations. 

The  leaf  to  be  examined  is  first  plunged  into  boiling  water  for 
^bont  ten  minutes,  then  taken  out  and  digested  in  alcohol  for  about 
^he  same  time  (I  find  methylated  spirit  answers  perfectly  well), 
^rhis  treatment  extracts  the  whole  of  the  colouring  matter  (chloro- 
phyll) and  leaves  the  leaf  perfectly  white.  The  leaf  is  now  placed 
in  an  alcoholic  solution  of  iodine,  and  the  presence  or  absence  of 
atarch  is  demonstrated  in  a  few  minutes.     The  absorption  of  iodine 
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commences  at  the  edges,  and  soon  colonrs  the  leaf  blue-black  if 
much  sfcarch  be  present,  or  brown  if  the  quantity  of  starch  be  bat 
small.  The  venation  of  the  leaf  appears  as  a  pale  network  upon 
a  dark  ground,  rendering  it  a  very  beautiful  object ;  but  all  my 
efforts  to  preserve  the  specimen  beyond  a  few  hours  have  hitherto 
failed. 

The  curious  and  interesting  information  obtained  from  these 
researches  is,  that  the  amount  of  starch  present  in  the  leaf  of  any 
given  plant  varies  considerably  under  different  circumstances.  In 
direct  sunshine,  and  under  otherwise  favourable  circmnstanoeB, 
starch  is  formed  very  rapidly ;  but  it  generally  disappears  entirdj 
during  the  night,  so  that  a  leaf  collected  in  the  evening  will  prove 
full  of  starch,  while  another  leaf  of  the  same  plant  collected  before 
sunrise  will  not  show  a  trace. 

It  is  also  an  interesting  fact,  but  one  we  should  quite  anticipate^ 
that  if  the  air  surrounding  the  plant  is  deprived  of  its  carbonic  add 
by  means  of  caustic  soda,  no  production  of  starch  takes  place,  eim 
in  direct  sunshine,  and  with  warmth  and  moisture  that  would  under 
other  conditions  be  sufficient. 

Again,  the  gradual  increase  in  the  quantity  of  starch  prodnoBd 
during  the  day  and  under  specified  conditions  is  a  matter  of  grest 
interest,  as  it  would  point  to  certain  times  and  conditions  whan 
the  plant  would  probably  be  more  vigorous,  and  the  activiij  of 
its  medicinal  principles  greater  than  at  some  other  time.     We  tl- 
ready  recognise  the  importance  of   plants  intended  for  medidoil 
use  being  collected  at  certain  periods  of  growth,  but  it  is  poisibto 
that  we  have  something  to  learn  upon  this  subject. 

I  fear  in  these  later  days  pharmacists  have  rather  g^ne  beck- 
ward  than  forward  in  such  knowledge.  The  apothecary,  herbeHfl^ 
or  simpler  of  two  hundred  years  ago  appears  to  have  taken  wbbJ 
and — to  our  modern  way  of  thinking — some  very  foolish  precw- 
tions  in  this  matter.  We  now,  I  fear,  practically  take  none,W 
rather  leave  everything  to  the  knowledge  and  care  of  those  who 
grow  and  supply  such  medicinal  plants  in  a  wholesale  way.  F^ 
haps  the  fact  that  some  of  our  indigenous  plants,  once  held  in  bigu 
repute,  are  now  practically  cast  on  one  side,  may  be  due  in  eoioe 
degree  to  the  difference  in  the  care  and  knowledge  with  wbicD 
such  plants  have  been  collected.  My  learned  predecessor  in  wB 
chair,  Professor  Attfield,  suggested,  I  think,  that  pharmsdltB 
should  grow  their  own  plants.  I  would  not  go  as  far  as  that,  tf 
I  fear  the  results  would  even  then  not  be  satisfactory,  either  in  a 
medicinal  or  pharmaceutical  sense ;  still,  if  by  any  means  we  oonU 
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add  to  our  knowledge  of  the  best  mode  [of  cultivation  or  collection 
of  medicinal  plants,  we  should  be  doing  a  service  both  to  the  public 
and  ourselves. 

By  what  means  light  effects  the  transformation  of  carbonic  acid 
and  water   into   starch  is  not  known,  although  it  is  known  that 
chlorophyll  plays  an  important  part  in  the   reaction.      But  the 
influence  of  light  in  producing  chemical  change  and  combination  is 
at  once  one  of  the  most  wonderful  and  inexplicable  of  phenomena. 
Photography  has  popularized  this  subject,  though  I  need  not  ven- 
ture to  dilate  upon  that    most  fascinating  art,  for  we  constantly 
find  the  influence  of  light  in  chemical  reactions  of  still  nearer  in- 
terest to  the  pharmacist. 

A  few  years  ago  a  demand  arose  for  dichloride  of  ethidene. 
Unfortunately  this  demand  came  in  the  winter,  when  little  light 
— sanlight  especially — was  available  in  England.  The  compound 
i8  produced  by  the  combination  of  chlorine  with  chloride  of  ethyl, 
both  in  the  gaseous  state,  but  the  action  can  only  be  started  or 
maintained  under  the  influence  of  sunlight.  Consequently  on  dark, 
<doacly,  or  foggy  days  it  has  been  found  impossible  to  continue  the 
Qiannfacture  of  the  compound.  This  is  one  of  many  instances 
which  might  be  mentioned  in  which  light  proves  itself  to  be  of 
^tive  and  positive  use  to  the  chemist.  And  it  is  possible  that  in 
the  future  many  other  reactions  will  be  conducted  under  its  in- 
floence.     Last,  but  not  least,  light  is  the  great  disinfectant. 

Probably  the  most   striking   chemical,  or   rather    I   suppose   I 
should  say   physical,    results    that   have   been  obtained  in  recent 
Jears,  have   been   those   following  upon  the  many  and  startling 
experiments  on   gases  conducted  under  immense  pressure  and  at 
^Gry  low  temperatures.     In  these  experiments  advantage  is  taken 
^^  the  fact  that  certain  liquids  boil  at  very  low  temperatures,  es- 
pecially when  in  vacuo,  and  obviously  in  becoming  converted  into 
^apour  take  up  heat  from  surrounding  matter  to  a  large  extent. 
*ii  fact,   working   under   these    conditions    with   liquid   carbonic 
^Uhydride  and  liquid   ethylene  (the   chief   illuminating   agent  of 
Ordinary  coal  gas),  such  temperatures  as  -  80°  to  - 115°  C,  or  even 
^  140°  C.  have  been  arrived  at,  and  it  is  asserted  that  as  low  as 
—  200°  C.  has  been  reached  by  allowing  liquid  oxygen  to  boil  in 
^<*cuo.     In  a  lecture  lately  delivered  at  the  Royal  Institution,  Pro- 
cessor Dewar  exhibited  alcohol  in  a  gelatinous  condition,  and  bisul- 
phide of  carbon  in  a  solid  state,  and  was  even  able  to  show  to  a  few 
of  those  present  liquid  oxygen.     Even  in  the  short  interval  since 
^hen  the  manipulation  has  been  very  much  simplifled  and  brought 
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within  the  range  of  an  ordinary  laboratory  operation.  M.  Cailleiet 
has  announced  that  marsh  gas,  under  only  a  slight  pressure^  if 
submitted  to  the  refrigerating  influence  of  ethylene  boiling  at  ordi- 
nary atmospheric  pressure,  is  converted  into  a  liquid  that  in  vapor- 
izing produces  a  degree  of  cold  in  which  oxygen  is  at  once  liquefied, 
without  the  necessity  for  elaborate  apparatus  for  submitting  it  to 
pressure. 

It  is  with  almost  a  feeliDg  of  regret  that  we  hear  of  the  results  of 
these  extraordinary  experiments.  Probably  we  have  all  agreed  in 
a  general  way  that  at  some  temperature  or  under  some  pressure  the 
so-called  permanent  gases  would  become  either  liquids  or  even 
solids ;  but  it  is  almost  startling  to  And  the  thing  done,  and  onr  old 
i*efractory  friends  brought  down  to  the  level  of  ordinary  matter.  It 
is  also  interesting  to  mark  how  near  the  normal  temperature  ap- 
pears to  be  to  that  temperature  at  which  such  a  gas  as  oxygen 
becomes  a  liquid  or  even  a  solid ;  for  niintis  200^  G.  seems  bat  a 
little  way  down,  if  we  compare  it  with  i^lus  2000°  C.  Even  at  pfc* 
2000°  C,  which  is  a  temperature  we  can  certainly  reach,  many  of 
our  most  familiar  elements  and  compounds  would  not  liquefy,  wlul^ 
as  to  the  temperature  at  which,  say,  iron  or  platinum  becomes 
gaseous,  we  must  turn  to  the  astronomer,  who  will  tell  us  of  tern- 
peratui*es  in  the  sun  many  hundred  times  higher  than  the  higbfft 
point  we  can  ever  expect  to  reach  by  our  ordinary  means  upon  i^ 
surface  of  this  earth.  Considering  this  great  distance  between  the 
extremes  of  known  temperatures,  it  does  strike  one  with  something 
like  astonishment  to  remember  that  life,  both  vegetable  and  animali 
is  pretty  nearly  limited  to  the  comparatively  small  range  of  ixm- 
perature  within  which  albumen  and  protein,  and  such  oomponnds 
generally,  are  capable  of  existing  without  coi^ulation  or  change  of 
physical  properties, — say  between  zero  and  75°  C.,— -certainly  not 
far  beyond  these  limits.  I  say  it  docs  somewhat  startle  one  to  find 
that  we  are  existing  as  it  were  nearly  at  the  bottom  of  the  heat 
range,  and  that  matter,  even  in  the  form  of  such  gases  as  oxygen 
and  nitrogen — in  other  words,  the  very  atmosphere  we  breathe— 
would  by  a  reduction  of  temperature,  comparatively  small  as  com- 
pared with  the  high  temperatures  known  to  exist,  become  solid 
matter.  However  much  we  may  have  been  prepared  to  admit  the 
possibility  of  such  a  state  of  things,  we  are  hardly  prepared  to  fi&d 
it  so  close  to  our  elbows. 

This  liquefaction  and  solidification  of  some  of  the  gases  is  Hkely 
to  prove  of  great  practical  use,  both  to  pharmacists  and  chemists 
and  to  the    public   generally.      Anhydrous   sulphurous  acid  gas 
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readily  condenses  under  a  pressure  of  about  three  atmospheres  to  a 
liqiiid,  and  in  this  state  can  be  put  up  into  syphon- vases  to  bo  drawn 
upon  as  required.  This  method  is,  I  understand,  coming  into  con- 
siderable use  with  brewers  and  others,  who  use  the  gas  for  checking 
iBrmentation.  To  the  pharmacist  it  will  probably  prove  a  very 
handy  and  useful  mode  of  keeping  the  acid,  rather  than  in  the  form 
of  a  solution,  in  which  condition  sulphurous  acid  is  liable  to  oxidize 
and  spoil ;  whilst  solutions,  either  in  water  or  alcohol,  can  be  readily 
prepared  from  the  liquid  acid  as  required. 

Carbonic  anhydride,  also  in  the  liquid  state,  is  now  being  supplied 
in  strong  cylinders,  and  is  coming  into  use,  I  understand,  for  charg- 
ing beer,  wine,  etc.,  with  carbonic  acid  gas.  Further,  it  is  said  that 
in  Berlin  the  snow-like  solid  carbonic  acid,  with  which  most  here 
ue  familiar,  is  brought  into  a  more  compact  form  by  placing  it  in 
Bjlinders  and  subjecting  it  to  great  pressure.  Under  this  treat- 
ment the  acid  becomes  hard  and  brittle,  something  like  marble  in 
appearance,  in  which  condition  it  might  be  handed  round  at  a 
dinner- table,  and  each  guest  chipping  off  a  portion  could  effectually, 
not  only  cool  his  wine,  but  at  the  same  time  charge  it  with  the 
Agreeable  carbonic  acid.  I  do  not  know  if  the  price  at  which  the 
liquid  acid  can  be  produced  can  be  brought  down  to  suit  the  makers 
of  aerated  waters ;  if  so,  it  may  prove  a  very  convenient  and  useful 
invention  to  many  pharmacists,  who  only  require  to  make  small 
quantities  of  lithia,  potash,  or  other  medicated  waters. 

Although  somewhat  beyond  the   usual  range  of  subjects  im- 
mediately interesting  to  pharmacists,  we  cannot  but  recognise  the 
vast  importance  of  the  researches  and  enormous  advances  science  is 
making  in  the  detection  of  the  probable  causes  of  zymotic  diseases. 
To  Pasteur  in  France,  to  Koch  in  Germany,  and  to  Klein  and  others 
m  England,  much  is  due,  and  we  look  for  a  further  development  of 
their  researches  with  profound  interest.     It  is  not  by  any  means 
Unprobable  that  one  of  the  ultimate  results  of  these  researches  may 
be  to  make  great  changes  in  the   application  of  remedies  to  the 
classes  of  disease  alluded  to.     And  pharmacists  may  be  called  upon 
to  undertake  the  preparation  of  remedies  possibly  of  a  character  at 
present  little  thought  of,  at  any  rate  in  England.     For  instance,  on 
the  Continent,  oxygen  is  now  administered  as  a  gas  in  certain  forms 
of  disease.     Already,  too,  the  preparation  of  vaccine  for  sale  to 
iarmers  as  a  prophylactic  against  charh on jOr  splenic  fcver,in  sheep, 
is  carried  out  on  commercial  principles  in  France,  and  it  is  quite 
possible  that  a  vaccine  against  hydrophobia  may  soon   bo  in  the 
market.     There  is  no  doubt  also  that  the  introduction  of  new  dis« 
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infecting  and  antiseptic  agents  is  likely  to  receive  greater  attention 
in  the  f  atore  than  it  has  ever  in  the  past^  important  as  the  subject 
is  already  acknowledged  to  be.  I  imagine  a  great  fntore  is  still  is 
store  for  the  production  and  utilization  of  articles  of  tbis  nature^  a 
subject  which  must  be  of  the  greatest  interest  to  the  pbarmaciBt  ai 
well  as  to  the  medical  man  and  sanitary  inspector. 

The  last  year  has  also  been  distinguished  by  a  development  of 
peculiar  interest  to  pharmacists.   I  allude  to  the  production  of  serortl 
pharmacopoeias.     Indeed,  it  is  curious,  but  not  unnatural,  that  in 
the  great  centres  of  civilization  throughout  the  world  the  same  feel- 
ing appears  to  have  prevailed,  namely,  that  the  national  pharmMO- 
poeias  of  the  various  States  required  revision ;  that  the  old  ones 
wore  unsatisfactory,  and  not  up  to  the  mark  required  by  modern 
medical  science. 

New  pharmacopoeias  have  accordingly  appeared  in  America,  Ge^ 
many,  and  France,  and  it  is  no  secret  that  England  is  to  be  fsvoored 
with  a  new  pharmacopceia  shortly.  It  is  not  my  intention  to  enter 
into  any  critical  examination  of  these  works.  I  rather  allnde  to 
them  as  proving  the  great  and  living  interest  taken  at  the  present 
time  in  matters  pharmaceutical.  Excellent  articles,  with  oopkmi 
extracts,  have  appeared  in  the  Pharmaceuttcal  Journal  and  eb^ 
where,  giviug  a  good  idea  of  the  nature  of  the  contents  of  tbeee 
works  to  those  who  have  not  had  time  or  opportunity  of  stodjing 
the  originals.  As  these  works  emanate  from  countries  very  dietioek 
in  social  and  intellectual  conditions,  so  we  find  in  them  wtoAai 
differences  in  the  treatment  and  manipulation  of  drugs  and  cheoi- 
cals.  Probably  from  our  own  peculiar  standpoint  we  can  find  fiuitt 
with  some  details  in  all  these  works  ;  but  taking  them  as  a  whcde^ 
I  think  there  can  be  no  question  that  a  great  advance  is  shown.  I 
trust  that  when  our  new  national  pharmacopoeia  appears,  we  sImD 
be  able  to  congratulate  the  compilers  of  that  work  in  a  sim3ar 
way ;  but  we  naturally  feel  anxious,  and  should  be  glad  if  we  hi 
some  guarantee  that  the  practical  part  will  be  as  completely  done 
as  there  is  no  doubt  the  theoretical  part  is  sure  to  be.  SpeilEing 
generally  of  the  three  works  referred  to,  the  Americem  Pharniir 
copoeia  might  be  described  as  too  diffuse,  the  German  an  too 
scientific,  and  the  French  as  too  special;  but  there  is  no  donU 
that  from  each  many  valuable  hints  and  processes  can  be  obtained. 
The  question  of  the  admission  of  new  remedies  into  nationel 
pharmacopoeias,  and  the  exclusion  of  old  remedies  that  have  be- 
come obsolete,  requires  great  caution  and  consideration.  It  is  qnite 
proper  that  a  new  and  useful  remedy  should  be  added  as  soon  as 
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Msible  to  a  national  pbarmacopoBia,  so  as  to  define  its  strength, 
rc^rties,  etc.      Bat  experience   teaches  ns  that  many  remedies 
lirodnced  fail  from  some  cause  to  justify  their  inclusion  in  such 
work,  and  it  therefore  follows  that  the  lapse  of  sufficient  time 
tust  be  permitted  before  the  final  position  of  a  new  remedy  can 
9  settled.     There  is  also  a  difficulty  in  removing  an  old  remedy, 
hich  ought  to  be  borne  in  mind.     The  influence  of  a  pharma- 
Dpoeia  is  not  only  felt  in  its  own  country,  but  frequently  far  away 
Iso,  as  many  of  the  more  distant  centres  and  colonies  accept  the 
rlides  authorized  in  a  European  pharmacopoeia,  and  continue  to 
Be  them  long  after  their  popularity  has  waned  at  home.     I  was 
iraok  a  short  time  back  by  a  remark  by  the  editor  of  the  Phanna- 
mtical  Journal  respecting  the  retention  of  kermes  mineral  in  the 
ew  French  Codex.     It  is  true  that  that  particular  preparation  is 
ut  seldom  prescribed  now,  I  suppose  I  may  say  in  France,  cer- 
linly  very  seldom  in  England.     Still,  it  is  in  large  demand  in 
lonth  America,  where  the  French  Codex  is  accepted  as  an  authority 
-and  I  am  sorry  to  say  the  British  Pharmacopoeia  is  not.     Bearing 
1  mind  also  that  a  pharmacopoeia  is  often  appealed  to  in  courts  of 
iw,  it  is  of  great  importance  that  both  additions  and  withdrawals 
honld  be  effected  with  great  discretion,  as  frequently  questions 
my  arise  which  will  give  rise  to  great  trouble  and  confusion  in 
he  legal  mind. 
This  leads  me  to  allude  to  what  is  really  a  most  important  function 
f  the  modem  pharmacopoeia.     I  allude  to  the  tests  for  the  quality 
f  drags  and  the  purity  of  chemicals  which  it  may  contain.     It  is 
dmitted  by  all  that  the  greatest  care  and  attention  should  be  given 
0  matters  of  this  kind,  but  some  judgment  and  discretion  must 
e  shown.     K  the  desciiption  of  a  drug  be  based  upon  a  rare  and 
Imost  unique  specimen,  it  is  obvious  that  it  will  be  impossible 
0  maintain   such  a  standard  of  quality  in  the  ordinary  course  of 
pharmaceutical  practice.     So,  too,  if  the  tests  given  for  a  chemical 
ixeparation  are  so  refined  as  not  to  make  allowance  for  obvious  and 
practically  non-important  impurities,  great  and  unnecessary  increase 
if  cost  might  have  to  be  incurred  in  the  preparation  of  such  articles 
rithont  a  corresponding  advantage  to  the  public.     I  was  pleased  to 
ind  that  this  point  had  not  been  lost  sight  of  in  the  new  French 
Todex,  where  impurity  and  adulteration  are  separated  and  treated 
IMurt.     To  give  one  instance,  cream  of  tartar  is  described  as  contain - 
Qg  tartrate  of  lime  as  an  impurity ;  but  silica,  alum,  etc.,  are  men- 
ioned  as  adulterants,  and  not  to  be  permitted.     This,  I  think,  is  a 
lensible  and  proper  plan.  All  natural  cream  of  tartar  must  contain 
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a  certain  percentage  of  tbe  lime  salfc.  If  it  is  required  free  from 
lime  salt,  it  must  bo  prepared  from  tartaric  acid,  and  the  product 
must  of  necessity  be  far  more  costly,  although  no  better  for  medici- 
nal purposes.  Under  such  a  definition  as  that  in  the  Codex  no 
magistrate  or  justice  would  convict  a  chemist  for  selling  a  natnzal 
cream  of  tartar  as  an  adulterated  article ;  whereas  the  adoption  of 
strict  chemical  tests  only,  without  any  allusion  to  natural  impnritieB 
as  such,  might  lead  to  inconveniences  such  as,  I  am  afraid,  have 
before  now  resulted  from  the  British  Pharmacopceia  not  having 
recognised  facts,  although  distinctly  describing  the  ordinary  natnrsl 
article  as  the  officinal  preparation. 

This  brings  mo  naturally  to  the  question  of  the  proper  system 
under  which  a  new  British  Pharmacopoeia  should  be  compiled,  to 
which  subject  permit  me  to  claim  your  attention  for  a  short  time. 
That  a  now  pharmacopoeia  is  required  is  agreed  upon  by  all,  and  we 
understand  that  the  General  Medical  Council,  which  is  the  body  at 
present  entrusted  by  law  with  the  responsibility  of  the  prodactkm 
of  the  work,  is  engaged  in,  or  has  given  directions  for,  its  pfo- 
duction  in    duo    course.     I  may  also    remind    you   that  w^  tf 
pharmacists,  have  put  forward  a  very  strong  claim  to  be  o&ciiSj 
recognised  and  to  be  permitted  to  take  our  share  in  the  responn- 
bilities   of   the  production   of  this  most    important  work.    We 
claim  the  position  on  many  grounds,  and  it  has  appeared  to  oe 
unaccountable  that  our  claim  has  not  been  cordially  responded  to, 
both  by  the  Oovemmont  and  the  medical  authorities.     One,  and 
I  would  say  a  foremost  ground  for  our  making  this  claim,  ii  tbit 
we  are  a  branch  (although  admittedly  an  humble  one)  of  the  grait 
profession  of  healing,  and  that  our  special  branch  of  that  profeseioD 
is  exactly  that  concerned  in  the  production  of  a  National  Fharmir 
copceia.     Not  only  is  this  our  special  province,  but  we  claim  it  eko 
on  account  of  our  special  knowledge.     I  do  believe  and  assert  tint 
pharmacists  as  a  body  know  more  about  the  best  modes— or  I  ntfj 
say  the  practical  niceties — involved  in  the  preparation  of  medicuwa 
than  any  other  body  of  men  in  the  country.     And  I  would  even  go 
so  far  as  to  affirm  that  they  are  better  acquainted  with  the  sdence 
of  the  subject,  as  far,  at  any  rate,  as  the  practical  application  of 
science  to  pharmacy  is  concerned.     Again,  we  claim  the  positioQ 
of   being  officially   recognised  in   the   production   of    a  Natioirtl 
Pharmacopooia,  and  most  strongly  insist  upon  this  as  a  right,  upon 
the  ground  that  the  National  Pharmacopoeia  is  a  work  o£  legal 
authority ;  that  wo  are  bound  by  its  provisions,  and  are  liable  to 
suffer  pains  and  penalties  unless  we  follow  the  details  given  as  to 


BRITISH  PHABHAC£UTICAL  CONFERENCE.         43$ 

qnalitj,  praofcice  and  purity  of  the  drags,  preparations,  and  chemicals. 
We  have  a  right  to  he  officially  consulted  upon  these  matters  of 
detail,  so  as,  if  possihle,  to  avoid  the  introduction  of  vexatious  or 
impossihle  formulas  or  conditions.  We  claim  farther  that  we  ought 
to  have  a  voice  in  framing  the  laws  under  which  we  are  to  be 
judged ;  for  let  it  not  be  forgotten  that  the  Pharmacopoeia  is  in 
effect  a  code  of  law,  which  must  be  obeyed,  even  if  wrong  or 
unreasonable,  or  the  pharmacist  must  expect  to  lose  both  in  pocket 
and  reputation. 

I  have  said  that  the  non-recognition  of  our  claim  to  the  position- 
to  which  we  consider  we  are  entitled  in  this  matter  has  appeared  to 
me  unaccountable.     I  fear  I  must  withdraw  that  expression,  or  at 
any  rate  attempt  to  account  for  the  unaccountable.     I  have  had 
xnany  opportunities  of  speaking  upon  this  subject  to  influential  men 
of  various  positions,  both  in  the  medical  and  the  general  world,  and 
die  general  expression  of  opinion  has  been  one  of  surprise  that 
pharmacists  iare  not  already  entrusted  with  a  share  in  the  production- 
di  the  Pharmacopceia.     Among  the  many  members  of  the  medical* 
professiou  to  whom  I  have   spoken,  I  have  not  found  one  who 
professed  to  see  any  reason  why  we  should  not  be  entrusted  with 
DOT  proper  share  of  the  work,  whilst  many  have  expressed  a  strong 
opinion  that  we  ought  to  take  an  active  part  in  it.     As  for  members 
jf  the  general  public,  they  are  simply  bewildered  if  they  think  upon 
rhe  matter  at  all ;  but  as  far  as  my  experience  has  gone,  all,  without 
UDoeptiou,  have  been  favourable  to  the  claim  we  make.     Still  it  is 
loieworthy  that  we  do  not  get  what  we  ask,  and  it  is  pretty  evident 
o  my  mind,  at  least,  that  notwithstanding  all  that  has  been  done  to 
KiOTe  the  Government  in  our  favour,  some  greater  influence  has 
rQooeeded  in  neutralizing  our  endeavours  to  obtain  the  assistance  of 
be  Government  in  establishing  by  law  our  reasonable  claims,  and  I 
•m  forced  to  the  conclusion  that  it  is  an  unwillingness  in  certain 
[varters  to  recognise  pharmacists,   even  in  a  ^uosi-professional' 
esse,  that  lies  at  the  root  of  this  matter.    We  are  tradesmen,  and 
t  appears  that  therefore,  notwithstanding  any  amount  of  education^ 
raining,  or  examination  to  which  we  may  submit,  we  are  not  to 
Qoeive  the  recognition  which  is  strictly  and  justly  our  due.     If  this 
a  indeed  the  explanation  of  the  matter,  I  can  only  say  it  increases 
ciy  wonder.     In  no  other  country  does  the  keeping  of  an  open  shop 
mvent  a  pharmacist  from  taking  his  proper  place,  side  by  side- 
Hah  the  medical  practitioner,  and  in  fact  becoming  his  essential 
idjnnct.     In  most  coantries,  indeed ,  the  pharmacist  (or  apothecary)* 
is  the  only  legally  recognised  dispenser  of  medicine,  the  practice  of 
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pharmacy  being  jealously  restricted  to  those  who  have  made  a 
special  study  of  the  subject,  and  not  permitted  to  be  exercised  bj 
those  only  possessing  the  very  general  knowledge  acquired  by 
students  who  have  to  devote  the  greatest  amount  of  their  time  to 
other  and  more  special  branches  of  medical  knowledge. 

I  cannot  conclude  without  alluding  to  the  subject  of  an  Inter- 
national Pharmacopoeia.  More  than  once  in  years  gone  by  this 
subject  has  been  brought  forward  at  the  meetings  of  the  Intematioiial 
Pharmaceutical  Congress,  and  especially  on  the  occasion  when  we 
had  the  honour  and  great  pleasure  of  receiving  the  CbngresB  in 
London.  It  is  also  announced  that  the  subject  will  again  ixam  » 
principal  topic  of  discussion  at  the  forthcoming  meeting  of  tba 
Congress  in  Brussels. 

At  the  Congpress  in  London  all  were  agreed  that  a  great  neoeanij 
existed  for  the  creation  or  compilation  of  such  a  work ;  but  it  mnfli 
be  admitted  that  very  little  progress  appears  yet  to  have  been  mda 
towards  settling  the  very  important  question  as  to  its  exteat  and 
scope.     I  am  aware  that  an  influential  Committee  was  appointed  to 
take  these  matters  into  consideration,  and  to  report  to  the  next 
meeting  of  the  Congress.    We  shall  all,  I  am  sure,  wait  with  gieei 
interest  the  result  at  which  this  Committee  may  arrive,  and  Ix^ 
that  a  solution  will  be  found  of  some  of  the  important,  and  not 
easily  reconcilable,  questions  which  are  involved  in  the  attempt  I 
trust,  however,  the  Committee  will  bear  in  mind  that  by  attempting 
too  much  at  once   it  will  court  failure,   whilst  by  limitiDg  the 
number  and  nature  of  the  articles  proposed  to  be  included  in  ^ 
work  to  a  few  special  articles,  a  much  greater  chance  of  a  geneial 
acceptance  of  the  scheme  will  be  secured.    We  might  then  hope  to 
see,  even  in  our  time,  a  general  agreement  arrived  at  between  all 
nations  as  to  the  strength  standards  of  such  articles  as  opiom 
preparations,  hydrocyanic  SKsid,  and  such  compounds,  which  are  oi 
universal  use  in  medicine,  and  the  uniformity  in  the  strength  of 
which,  as  a  protection  to  the  general  safety  of  the  public,  needa  no 
argument.    Years  ago  this  necessity  was  not  nearly  so  real ;  bat  in 
these  days,  when  the  public  generally  travel  so  continuously,  and  to 
such  various  distant  countries,  uniformity  is  not  only  desirable,  bat 
absolutely  necessary,  if  we  would  escape  the  certainty  of  distressing 
accidents  continually  occurring.     Although,  therefore,  the  question 
of  the  settlement  of  an  international  pharmacoposia  in  a  spirit  of 
Avisdom  and  sound  sense  is,  to  us  in  England,  second  in  importance 
to  that  of  our  own  national  work,  it  still  must  possess  the  highest 
interest  for  all  who  look  upon  pharmacy  as  a  profession  instituted 
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not  entirely  for  the  benefit  of  those  who  practise  it,  bnt  also  for  the 
good  of  the  community.  

Mr.  F.  BossiTER  (Hastings)  moved  a  hearty  vote  of  thanks  to 
the  President  for  the  admirable  and  instructive  address  he  had 
delivered.  Mr.  Williams's  great  reputation  as  an  accomplished 
pharmacist,  and  his  great  knowledge  of  scientific  preparations,  had 
led  all  to  look  forward  with  more  than  ordinary  interest  to  this 
address,  an  expectation  which  had  not  been  disappointed.  From 
the  beginning  to  the  end  they  must  all  have  been  interested  in  the 
very  highest  degree,  not  only  with  reference  to  the  numerous 
preparations  which  had  been  mentioned,  but  even  more  so  perhaps 
in  that  part  which  referred  to  their  relation  to  the  medical  pro- 
fession, which  might  easily  give  rise  to  a  very  interesting  discussion. 
He  would  not  attempt,  however,  to  enter  upon  any  such  discussion, 
which  might  probably  run  to  much  greater  length  than  there  was 
time  for,  seeing  the  number  of  papers  which  appeared  on  the 
programme. 

Mr.  A.  I.  Joseph  (St.  Leonards)  seconded  the  motion,  which  was 
carried  unanimously,  and  briefly  acknowledged  by  the  President. 


The  reading  of  papers  was  then  proceeded  with,  the  first  two 
^ing — 

A  EEPORT  ON  ENGLISH  RHUBARB. 

Br  WiLLUM  Elborne, 

-Assistant  Lecttirer  on  Materia  Medica  and  Pharmacy,  Owens  College. 

In  a  paper*  read  before  the  School  of  Pharmacy  Students'  Asso- 
ciation, with  a  view  of  classification,  I  divided  the  numerous 
varieties  of  conunercial  rhubarbs  into  t.wo  groups,  viz. : — 

Asiatic  Ehuharhs. 

f  Russian,  Muscovy,] 
or  Turkey.  I  ^  Rheum  pabnatum 

Canton    or     East  \  yielded  I     var.     Tanguti- 

v;ninese<      Indian.  (  by     i     cum  s^d  Rheum 

Batavian  or  Dutch  v.     officinale  ? 

trimmed. 

Siberian       .        .        .        .  „         R,  rhaponticum. 

Himalayan  (large)        .  „         R,  Emodi. 

„         (small)  .  ,,         R,  Webbianum. 

Buchanan    ....  „         i2.  undulatum. 


•  Pharm.  Journ,  [3] ,  xiii.  10i6. 
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European. 

EngUsh <R.rhapmUieum. 

^  iR,  officinale. 

^R.  rhapontieum, 
French         .        .  „      )  J3.  compaetum. 

Lr.  undiUatum, 
Austrian  (Moravian)    .  „       R.  rhapontieum. 


As  well  knowD,  the  bulk  of  rhubarb  imported  into  this  coimtiy  is 
of  Chinese  origin,  and  reputed  to  be  afforded  by  the  two  spedes^ 
Rheuvi  officinale  and  R.  palmaium  Tar.  Tangutioum. 

The  cultivation  of  rhubarb  in  this  country  for  the  sake  of  tia 
root,  dates  back  to  the  year  1608 ;  and  up  to  1876,  English-giown 
rhubarb  appears  to  have  been  the  produce  of  B.  rltapanticum  and 
probably  of  B.  undtdatum.  At  the  present  day,  however,  in  additioo 
to  these  varieties,  we  have  a  further  supply  afforded  by  B.  qfieinakf 
derived  from  the  plant  introduced  into  this  countxy  in  1867  b^  0» 
late  Daniel  Hanbury,  as  a  source  of  the  true  Asiatic  rhubarb. 

The  object  of  this  and  my  succeeding  paper  will  be  to  disdui 
the  nature  and  value  of  this  drug  as  compared  with  its  oongBoet 
B.  rhaponticum  and  Asiatic  rhubarb  as  at  present  imported. 

Bheum  officinale,^  Baillon. 

Of  the  English-grown  drug  there  are  two  varieties,  known  as  0» 
*'  ordinary  cultivated  "  and  the  "  highly  cultivated  "  root. 

Botanical  Description. — B.  officinale  is  a  perennial  noble  jJw** 
resembling  B.  rliaponficuni  and  B.  undulatum,  but  of  larger  9^ 
It  differs  from  these  latter  species  (which  yield  the  common  garden 
rhubarb)  in  the  following  particulars  : — The  leaves  spring  from  t 
distinct  crown,  rising  several  inches  above  the  surface  of  the  grow 
and  have  sub-cylindrical  petioles,  which,  as  well  as  the  veins  of  ^ 
under  surface  of  the  lamina,  are  covered  with  a  pubescence  of  duvt 
erect  hairs.     The  lamina,  the  outline  of  which  is  orbicular,  oordito 
at  the  base,  is  shortly  five  to  seven  lobed,  with  the  lobes  oou&i] 
and  irregularly  dentate ;  it  attains  4  to  4f|  feet  in  length,  and  raHiflr 
more  in  breadth.     The  best  distinguishing  character  of  JB.  q^cMofe 
is  the  strong  development  of  the  sympodium  or  rootstock,  a  large 
portion  of  which  projects  conically  above  the  ground,  being  pro- 
vided with  a  few  lateral  roots  about  the  thickness  of  the  finger* 
Also  the  first  epidermis  of  the  radical  portion  is  remarkable  for  tlie 
bright  brownish  red  colour,  the  roots  of  the  other  species  being 
yellowish  brown. 

*  Figured  Bot  Mag.,  1874,  t.  6135. 
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!ofy.* — For  authentic  speoimens  of  this  plant,  known  to  be  a 
of  the  Asiatic  drug,  we  are  indebted  to  French  missionaries, 
xmimissioned  by  M.  Dabrj,  French  Consul  at  Hankow,  in 
obtained  leaves  and  cuttings  from  the  south-eastern  part  of 
i.  These  specimens  were  transmitted  to  Dr.  Soubeiran,  and 
in  the  garden  of  the  School  of  Pharmacy  at  Paris,  and 
[Tiently  described  by  Baillon.t  From  this  source  offsets  of 
3t  came  into  the  possession  of  Hanbury  and  Fliickiger,  who, 
%  paid  a  visit  to  the  rhubarb  fields  of  Mr.  Bufus  Usher,  at 
ite,  in  Oxfordshire.  In  correspondence  with  Mr.  Usher,  he 
:  *'In  the  spring  of  the  following  year,  at  the  request  of 
iBOr  Fliickiger,  Mr.  Hanbury  very  kindly  sent  me  an  offset 
%  root  in  his  possession,  from  which  he  had  succeeded  in 
ig  a  very  fine  root  in  time  to  produce  a  dried  specimen  for 
hiladelphia  Exhibition  in  1876.  By  the  exhibition  of  this 
len,  Mr.  Usher  was  awarded  a  medal '  for  success  in  cultivating 
rb  for  medicinal  purposes,  and  creating  a  quality  that  com- 
favourably  with  the  best  roots.* "  Professor  Fliickiger  has 
cpressed  the  opinion  that  the  root  of  R.  rrfficinale  grown  at 
3te,  agrees  in  every  way  with  the  Chinese  drug  except  in  the 
rhat  finer  colour  of  the  latter. 

Hvatiofi, — It  is  a  fact,  I  believe  well  established,  that  by 
ition,  the  roots  of  certain  medicinal  plants,  such  as  aconite 
ilerian,  lose  much  of  their  medicinal  activity,  due  probably  to 
:tra  development  of  inert  tissues  at  the  expense  of  others, 
twelve  months  ago,  having  occasion  to  examine  a  sample  of 
ly-cultivated  "  English-grown  B,  qfficitiale^  from  the  excessive 
pment  of  the  white  parenchymatous  tissue  the  fracture  dis- 
Ly  I  expressed  this  view  to  Mr.  Usher  as  applying  to  the 
9  in  question.  In  reply,  Mr.  Usher  fully  endorsed  the  opinion, 
king  that  he  invariably  found  that  the  slower  the  growth  and 
Qger  the  time  the  roots  were  allowed  to  mature,  the  more 
ised  they  became  and  yielded  richer  and  darker  tints  in  the 
'ed  root.  In  explanation  he  also  further  stated  that  being 
lesirous  of  raising  and  multiplying  as  rapidly  as  possible  the 
plant  presented  to  him  by  Fluckiger  and  Hanbury,  he  resorted 
)  application  of  stimulants  to  a  very  highly-forced  cultivation, 
g  succeeded  in  raising  a  large  number  of  plants,  Mr.  Usher, 
of  the  defects  of  this  mode  of  cultivation,  established  another 
ition  of  R,  officinaley  grown  on  a  more  natural  system,  known 

•  Pharm.  Joam.  [3] ,  vi.  861.  t  Ibid.,  [8j ,  iii.  801. 
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as  ''  ordinary  cnltivation."  The  former  practice  not  having  been 
abandoned,  for  want  of  experimental  evidence  as  to  the  respective 
pharmaceutical  value  of  the  two  products,  we  consequently  meet  in 
the  market  with  two  different  forms  of  the  same  drug. 

English-grown  rhubarb  plants  are  propagated  from  the  offsets 
or  lateral  shoots  of  four-year  old  plants,  set  at  distances  of  from 
six  to  eight  feet  apart,  and  left  to  grow  for  from  five  to  seven  years, 
when  the  roots  are  ready  for  collection. 

By  ''  ordinary  cultivation"  is  understood  the  method  of  plantiDg 
the  young  offsets  on  an  average  soil,  two  years  after  the  last  manur- 
ing. "  High  cultivation "  consists  in  growing  the  plants  on  tbe 
richest  soil  possible,  with  copious  dressings  of  liquid  and  solicl 
manure.  The  cultivation  of  B.  rhapoivticum  comes  under  the  ordi- 
nary method.    At  Bodicote  about  foriy  acres  are  under  onltivatton. 

Collection, — The  roots  are  dug  up  in  the  dry  weather  between 
July  and  September,  and  having  been  peeled  and  sliced  into  pieoo 
known  in  the  trade  as  ''flats"  and  '* rounds,"  the  rootlets  fnmisIiiD^ 
*'  small  rounds  "  or  "  sticks,"  they  are  first  exposed  to  a  onrrantof 
air  in  an  open  bedding  for  several  days,  and  the  drying  completed 
by  means  of  artificial  heat  at  90°  F.  This  mode  applies  to  all 
varieties  of  English  rhubarb.  In  the  last  stages  of  drying,  JB.  (f^ 
ndle  will  not  bear  so  high  a  temperature  as  JB.  rhapordicum  )sj  ten 
degrees. 

Description. — Both  varieties  of  B.  officinale  occur  in  flat  concaio- 
convex  pieces,  weighing  from  three  to  four  ounces  each.     The  outer 
convex  surface  displays  a  number  of  deep,  longitudinal  fnrrowBi  th^ 
effect  of  drying,  and  is  traversed  throughout  with  a  longitadinal 
ramification  of  conspicuous  veins,  producing  altogether  a  different 
appearance  to  the  fine  net- veined  markings  displayed  by  some  Bao- 
pies  of  the  present  commercial  East  Indian  rhubarb.     In  the  oeofa^ 
of  the  concave  surface  of  each  piece  a  small  hole  has  been  drilled 
half-way  through  for  the  purpose  of  ascertaining  the  soundnese  d 
the  pieces  internally,  and  in  this  feature  it  corresponds  with  A^ 
now  extinct  B>ussian  rhubarb.     The  pieces  show  the  same  stellate 
markings  as  the  East  Indian,  especially  on  the  inner  surface,  mudi 
more  in  some  than  in  others.     While  the  "  ordinary  "  and  "highly 
cultivated  "  bear  a  great  resemblance  to  each  other  externally,  th^ 
fracture  of  the  former  shows  a  more  compact  structure,  and  the  is* 
temal  veins  a  deeper  colour ;  the  odour  is  stronger,  and  the  ooloai^ 
of  the  powdered  root  is  much  darker  coloured  than  the  highly  culti- 
vated.    Neither  varieties  present  the  red  appearance  displayed  bj 
the  fracture  of  B.  rliaponticum  or  the  imported  drug,  nor  do  they 


BRITISH  PHABlCACEnTICAL  CONFEBINOI.  439 

dd  the  same  bright  yellow  powder  of  the  latter.  They  are  dis- 
lOily  gritty  when  chewed.  On  fracture  the  comparatively  black 
bar  of  the  veins  imbedded  in  a  whitish  parenchymatous  tissue 
idHy  distinguishes  the  cultivated  varieties  of  B.  officinale  from 
rhaponiicum. 

Microscopical  Structure. — For  the  following  description  I  am  in- 
bted  to  my  fi*iend  Mr.  W.  Kirkby,  who  has  been  kind  enough  to 
Bpare  and  examine  a  number  of  sections  for  the  purpose : — *'  The 
ter  layer  immediately  beneath  the  epidermal  portion  consists  of 
out  eight  rows  of  tabular  parenchyma  extended  tangentially. 
iihin  this  is  a  broad  zone  of  loose  parenchyma  containing  starch, 
iO  which  the  medullary  rays  extend  about  half  way  across.  Next 
mes  the  dark  cambial  line  made  up  of  several  rows  of  closely 
mpacted  oblong  parenchyma  exhibiting  the  radial  arrangement  of 
d  medullary  rays.  Between  the  medullary  rays  are  seen  groups  of 
'ge  reticulated  vessels,  consisting  of  from  one  to  five  vessels,  ar- 
Dged  for  the  most  part  in  a  radial  manner.  They  are  surrounded 
'  nnthickened  elongated  parenchyma.  The  colouring  matters  are 
and  in  the  medullary  rays.  The  centre  of  the  root  shows  no  defi- 
le arrangement  of  the  tissues,  being  a  mass  of  parenchymatous 
Hi  interspersed  irregularly  by  the  medullary  rays.  The  whole 
ot  is  loaded  with  starch.  The  granules  are  generally  compound. 
le  larger  single  granules  have  a  diameter  of  about  20  micromilli- 
)treB.  The  hilum  is  generally,  but  only  slightly,  eccentric,  and  is 
an  as  a  small  black  dot.  When  mounted  in  Canada  balsam,  the 
lok  cross  is  distinctly  visible  with  polarized  light.  Baphides  are 
rly  numerous,  and  vary  considerably  in  size.  In  the  loose  tissue 
the  root,  just  within  the  zone  of  radial  medullary  rays,  are  found 
itiered  the  stars  so  characteristic  of  Chinese  rhubarb ;  these 
hibit  all  the  anatomical  features  of  the  root.  R.  officinale  differs 
iefly  from  Chinese  rhubarb  in  that  it  contains  more  starch,  and 
im  JB.  rliaponticum  in  the  vessels  and  cells  of  the  medullary  rays 
ing  larger,  and  the  arrangement  of  the  various  tissues  being  less 
itinct  and  regular." 

Chemical  Composition. — The  active  properties  of  rhubarb  are  con- 
ered  to  be  chiefly  due  to  cathartic  acid,  chrysophan,  tannin,  and 
)  resinous  substances,  emodin,  erythroretin,  and  phteoretin.  The 
lowing  are  the  results  arrived  at  in  my  examination  of  English 
abarb  in  reference  to  these  constituents  : — 
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R.  officinale 
ord.  colt, 
per  cent. 

1 

R.  officinale 

highly  otilt. 

per  cent. 

R.  rhaiwn- 

tionxn. 
per  cent. 

East  Indian 
Rhubarb, 
per  cent. 

Cathartic  Acid 

Chrysophan  and  Tannin    .    . 
Besinons  substances      .    .     . 
Mucilage 

3-5 

14-3 

2-6 

6-5 

1         8-2 

11-7 

2  0 

4-8 

8-8 

12-5 

3-4 

41 

4-5 

11-7 

4-6 

4-0 

I 


From  the  above  it  will  be  seen  that  the  composition  of  EnglisbL 
cultivated  rhubarbs  compares  favourably  with  that  of  the  Asiatics 
•drug,  and  that  the  ordinary  cultivated  B.  officinale  is  superior  to  thi 
highly  cultivated  variety. 

Commerce. — The  total  production  of  English  rhubarb  may 
estimated  at  12,000  pounds  annually,  from  3000  to  4000  poon 
of  this  quantity  being  exported.     Messrs.  Bufus  Usher  &  Sous, 
whom  I  am  indebted  for  much  valuable  information  in  the  compil 
tion  of  this  paper,  are  at  present  the  sole  producers. 

In  conclusion,  while  English  rhubarbs  apparently  yield  very  goo 
tinctures,  a  report  from  the  medical  profession  on  their  therapeati 
qualities  can  alone  determine  their  legitimate  use  in  pharmacy. 


ANALYSES  OP  RHUBARB. 

Bt  William   Elborne, 
Assistant^Lecturer  on  Materia  Medica  and  Pharmacy^  Owens  CJoUegt 

The  following  analyses  have  been  undertaken  with  the  view  oi 
ascertaining  the  composition  and  relative  value  of  English-grow: 
rhubarbs.     So  far  as  time  has  permitted  me  to  pursue  the  subject 
I  have  followed  the  method  of  analysis  adopted  by  Professor  D: 
gendorflf  *  and  Mr.  H.  G.  Qreenish.f 

The  following  samples  were  taken  : — 

1.  Rheum  officinale, — Flats,    English-grown  rhubarb,    "o: 
cultivation*'  (five  years*  growth).     From  Mr.  Rufus  Usher. 

2.  Rheum  officinale. — Flats,  English-grown  rhubarb,  "  highly  cul-^ 
tivated**  (six  years'  growth).     Mr.  Rufus  Usher. 

3.  Rheum  rhaponticum. — Flats,  English-grown  rhubarb,  a  gooci 
commercial  specimen. 

4.  East  Indian  Rhubarb. — Flats,  a  fine  specimen,  displaying  the 
net- veined  markings.  From  the  Materia  Medica  [Museum,  Owens 
College. 

5.  Russian  Rhubarb. — An  old  authentic  specimen,  displaying  the 

*  Pharm.  Journ.  [3] ,  viii.  826.  f  Ihid.  [3] ,  ix.  933. 


4 
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reined  markiDgs.    From  the  Materia  Medica  Masenm,  Owens 

ege. 

be  quantity  of  root  necessary  for  analysis  was  well  powdered 

passed  throngh  a  fine  sieve  containing  forty-four  meshes  to  the 

or  inch. 

Estimation  of  Moisture. — Upon  drying  at  a  temperature  of 

C.y  the  loss  of  moisture  was  as  follows : — 

No.  1.  .  .  0*857  gram  lost  0'052a6-06  per  cent. 

„    2.  .  .  1-01  „         008  =7-9 

„    8.  .  .  1073        „         006  =5-67      „ 

„   4.  .  .  1-185        „         0065 =5-4        „ 

„    5.  .  .  1-205        „         0-152  =  12-6      „ 

Estimation  of  Ash, — The  residue  from  the  above  estimation 
lerated  in  a  platinum  dish  yielded  the  following  grey  ash  : — 

No.  1.     .        .        .        .  0-08  gram —9*33  percent. 

M    2 006    „     -4-9 

,,3 0*85    „     =7*9 

M    4 0*11    „     =9-28      „ 

„    5 0*08    „     =6-63      „ 

Aqneous  Extract. — Five  grams  of  the  powdered  root  was 
)rated  forty-eight  hours  with  so  much  distilled  water  that  the 
.ure  measured  100  c.c,  frequently  shaken,  and  finally  allowed 
and.     The  volume  of  the  root-sediment  then  occupied  : — 

No.  1.    .        .        .        .        .        .        .        .45  o«c. 

„   2 37  C.C. 

„    8 35  CO. 

„   4 45  o.c 

„    5 *        .        .50  CO. 

16  respective  supernatant  liquids,  exhibiting  marked  differences 
ilour  (Nos.  1  and  5  *being  more  the  colour  of  port  wine,  as 
Mured  with  Nos.  2,  3,  4,  which  were  sherry  coloured),  upon 
•tion  yielded  between  50  and  60  c.c,  of  aqueous  extract,  which 
used  in'  experiments  described  in  paragraphs  4  to  8.  The  marc 
le  cylinder  was  then  washed  out  with  sufficient  water  to  bring 
)roduct  up  to  100  c.c,  and  the  wash  water  filtered  through  the 
I  filter.  The  solid  residue  was  then  thrown  upon  a  piece  of 
muslin  placed  within  the  filter,  allowed  to  drain,  and  the 
e  finally  dried  at  30^  G.  This  was  used  in  Experiment  9. 
Combustible  Substances  Soluble  in  TTafer.— Upon  evaporating 
yness  5  c.c.  of  the  aqueous  extract  ('25  gram  root)  in  a  tared 
Qum  dish,  weighing,  incinerating,  and  again  weighing,  the 
wing  numbers  represent  the  combustible  matter  present : — 
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No.  1. 
2. 
3. 
4. 


♦» 

n 
11 


0*085  less  0*007  ash  « 31*2  per  cent. 
0085    „    0004    „   =32*4 
0076    „    0*005    „  -28*4 
007      „    0*005    „   =26*0 
0*095    „    0*006   „  =85*6 


»* 


»• 


i» 


»• 


5.  Mucilaginous  Matter. — Twenty  c.c.  of  the  aqueons  extract 
(1  gram  of  the  powder)  was  mixed  with  60  c.c.  of  95  per  cent 
alcohol,  allowed  to  stand  for  fortj-eight  hours,  and  the  predpitaie 
collected  on  a  tared  filter,  washed  with  alcohol,  dried  and  weighei 

.    0*065 
.    0-048 


No.  1  yielded 

2 

3 

4 

5 


)) 


»» 


»» 


i» 


It 


11 


11 


11 


'6'5  per  cent. 

>4*8 
0041=4*1 
0*040=4*0 
0*056  «  6*5 


*f 


»» 


It 


11 


G.  Cathartic  Acid, — The  filtrate  and  alcoholic  washings  from 
No.  5.  were  rapidly  evaporated  on  a  water-bath  nntil  the  residoe 
measored  5  c.c.  This  was  mixed  with  40  o.c.  of  absolute  alcoholt 
the  precipated  cathartic  acid  collected  on  a  tared  filter, 
with  alcohol,  dried  and  weighed. 

No.  1  yielded    .035  gram  precipitate « 3*5  per  cent. 
2      M         -032      „  „  =3-2 

4      „         '045      ..  „  =4-5 


11 


11 


11 


11 


It 


11 


11 


•032 


11 


11 


11 


11 


=  3-2 


*f 


II 


7.  Taimin  and  Ghrysqphan, — To  another  20  c.c.  of  the  aqnfloos 

extract  solution  of  acetate  of  copper  was  added  in  slight  excess ;  v» 

brown  precipitate  was  collected  on  a  tared  filter,  rapidly  waflhw 

with'  a  small  [quantity  of  water,   dried  and   weighed.    The  ^ 

cipitate  was  then  ignited  with  ammonium  nitrate,  and  the  amoufl* 

of  cupric  oxide  residue  deducted ;  the  difference  represented  taoJUO 

and  chrysophan. 

No.  1  yielded 0*15  gram  ppt.  less  0007  CaO^US  p.  c 
2      ..       014      .,      „      „    0*023    „    =11*7    „ 


II         *•  l»  V    *"«  II 

„    3      „      0145    „       „      „     002      .,    =12*5 


i» 


II 


•I 


II 


II 


II 


012 
0*12 


i» 


II 


II 


II 


II 


♦I 


0013    „ 
002 


II 


=  11*7    ,. 
=  110    „ 


8.  Organic  'Acids. — The  filtrate  from  Experiment  7  was  p'^ 
eipitated  with  neutral  acetate  of  lead,  the  precipitate  collecfcA 
washed,  dried,  and  weighed,  incinerated,  and  again  weighed. 


No.  1. 
2. 
3. 
4. 
5. 


»i 


»i 


II 


II 


0*055  less  0022  FbO  »3*3  per  cent. 

0037     „     0*005     „  «2*2 

003      „    0*015     „  =1*5 

0047     ..    0*017    „  =3*0 

0*065     „    0*02      „  =4-6 


It 


If 


i» 


II 


' 
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snnous  Substances  Soluble  in  Alcohol, — The  residue  of  the 
er  extraction  with  water  was  digested  in  absolute  alcohol  for 
Sy  filtered  through  the  filter  used  in  Experiment  3,  and  tbe 
washed  with  absolute  alcohol.  The  filtrate  and  washings ; 
»ted  to  dryness  and  weighed,  yielded  the  following  amounts 
ae  (emodin,  erythroretin,  phasoretin,  and  other  resinous  sub- 
). 


No.  1. 
2. 
3. 

4. 
5. 


)» 


It 


f» 


i> 


0-13  grama? 2*6  per  cent. 
01      „     =20 
017    „     =8-4 
0-23     „     -4-6 
0-26    ,.     =5-2 


«» 


t) 


)) 


«> 


i» 


)ne  gram  of  the  rhubarb  was  macerated  in  30  c.c.  of  petro- 
her  for  six  days.  It  was  then  filtered,  evaporated  to  dry- 
id  weighed.  Each  sample  left  a  residue  which,  examined 
the  microscope,  consisted  of  fiat  rhombic  crystals  and  fat, 
gave  the  purple  colour  on  addition  of  caustic  soda  [chry- 
ic  acid?]. 

•004  =  0*4  per  cent. 
•003  «  0-3 
•002  =  0-2 
•007=0-7 
•016  =  r5 


No.  1.  . 

,.    2.  . 

„    3.  . 

„    4.  . 


tf 


)i 


it 


Two    grams  of    rhubarb  extracted    with  absolute  alcohol 
the  following  extract : — 


No.  1. 
2. 
3. 
4. 
5. 


»» 


>t 


»» 


t» 


0^43  s=21'5  per  cent. 
028  «140 
0-39  =«19-5 
0^49  =24^6 
0-485 =24-25 


»» 


It 


i» 


»* 


B.  offici- 
nale, ordi- 
nary culti- 
vation. 


3 

B  (soluble  in  water) .     . 

,0  Acid 

and  Chrysophan     .    . 

Acids 

3    snbstances    soluble 

M>hol 

Free  ChrysophanicAcid 
le  in  Petroleum  Ether . 


Per  cent. 
6-06 
9-33 
6-5 
3-6 
14-3 
3-3 

2-6 

0-4 


B.  offici- 
nale, high 
caltiva- 
tion. 

B.  rha- 
;ponticam. 

1 
1 

East 
Indian 
Bhubarb. 

1 

Bussian 
Bhnbarb 

Per  cent. 

! 
Per  cent. 

Per  cent. 

Per  cent 

7-9 

6-67 

54 

12^6 

4-9 

7-9 

9-28 

6-63 

4-8 

4^1 

40 

6-5 

32 

38 

46 

32 

11^7 

126 

11-7 

110 

2-2 

1-5 

30 

4-5 

2-0 

84 

46 

52 

0-3 

0-2 

0-7 

15 
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A  vote  of  tlianka  was  passed  to  Mr.  Elbome  for  the  papers. 

Mr.  Holmes  said  these  papers  xnnst  have  cost  Mr.  Elbome  a  great 
deal  of  laboar,  and  there  were  one  or  two  points  on  which  he  should 
like  to  havo  a  little  farther  information.     When  he  visited  Banboiy 
some  years  since,  Mr.  Usher  was  only  jnst  thinking  of  introdncmg 
RJieiim  qffieitiale  root  into  commerce,  but  it  appeared  that  it  was  now 
being  sent  into  the  market  in  two  different  forms,  one  grown  under 
ordinary  conditions,  and  the  other  more  highly  cultivated,  which 
was  said  not  to  be  so  valuable.     It  became  important,  therefore,  to 
learn  if  these  two  could  bo  readily  distinguished.     It  seemed  that 
the  fresh  Bheum  officinale  root  could  be   distinguished  from  the 
I'liaponticum  root  by  the  dark  red  veins ;  and  he  should  be  ghid  \o 
know  if  the  veins  remained  equally  dark  in  the  dried  root.    It  was 
pretty  well  known  that  no  Bnssian  rhubarb  had  been  imported  since 
1860,  and  therefore  the  specimen  Mr.  Elbome  had   examined  was 
of  some  interest.     It  had  been  presented  to  him    (Mr.  Holmei) 
some  years  ago  by  Dr.  Leared,  and  as  there  were  good  speeimflos 
in  the  museum  in  Bloomsbury  Square,  and  none  in  that  at  Owens 
College,  ho  sent  it  there.     The  extra  amount  of  moisture  discoTered 
in  it  was  probably  owing  to  Dr.  Leared  having  kept  it  for  some 
years  in  a  drawer  which  was  not  very  dry,  and  where  it  would 
probably  absorb  moisture.    With  regard  to  the  deductions  drawn 
from  the  analyses,  he  thought,  although  Mr.  Elborne  had  done  a 
great  deal  of  very  valuable  work,  that  the  conclusions  could  hardlj 
bo  yet  considered  as  decisive,  owing  to  the  remarkable  differences 
which   wore  known  to    exist    in    different  samples  of  the  same 
variety,   some  being  very  light  and  spongy,  whilst  others  were 
hard  and  resinous,  the  latter  being  commonly  used  for  cutting  np 
into  the  so-called  Russian  rhubarb.     These  samples  would  profaaUf 
differ  in  the  quantity  of  extractive  matter,  and,  therefore,  a  great 
number  of  specimens  should  be  examined  to  get  a  fair  aven^. 

Mr.  Plowman  reminded  the  Conference  that  the  grant  was 
originally  made  for  the  purpose  of  determining  the  comparative 
valuo  of  commercial  rhubarbs,  to  which  the  titles  of  these  papfl» 
did  not  exactly  correspond.  A  great  number  of  valuable  facts  bad 
been  submitted,  but  as  the  grant  was  made  in  order  to  detennioA 
the  comparative  value  of  commercial  rhubarbs,  he  should  like  to  ask 
Mr.  Elbome  if  he  had  deduced  any  conclusions  from  the  facts  he 
had  ascertained,  as  to  which  kind  of  rhubarb  would  be  best  for  medi" 
cinal  purposes,  and  which  had  the  most  therapeutical  value.  Ha 
hardly  supposed  that  Mr.  Elborne  would  be  able  to  draw  snch 
deductions,  but  he  might  have  formed  some  opinion. 
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r.  Mabtindale  asked  if  Mr.  Elbome  considered  the  cathartic 
in  rhubarb,  which  he  regarded  as  the  main  medicinal  agent,  as 
^  identical  with  the  cathartic  acid  in  senna.  He  looked  npon 
■ophan  as  being  an  important  constituent  in  the  medicinal 
ity  of  rhnbarb,  and  was  surprised  that  Mr.  Elbome  had  not 
rmined  its  quantity.  He  thoaght  that  benzol  would  be  a  better 
nt  than  petroleum  ether  for  extracting  this  substance  from 
r  goa  powder  or  rhubarb,  better  even  than  dealing  with  the 
;iie  of  an  aqueous  extraction.  Tannin  also,  was,  no  doubt,  an 
»rtant  constituent.  Rhubarb  was  a  very  complex  body  thera- 
ioally,  and  it  was  by  no  means  imderstood  which  constituent 
of  chief  importance.  It  was  still  largely  used,  though  not  so 
1  8o  as  it  was  twenty  years  ago. 

r.  Borland  thought  one  point  mentioned  by  Mr.  Elbome  wa» 
hy  of  a  little  further  explanation.  He  stated  that  a  difierenco 
0°  F.  in  the  application  of  artificial  heat  made  a  great  difference 
be  two  varieties,  and  he  should  like  to  know  what  were  the 
t  effects  produced  by  so  small  an  increment  of  temperature. 
r.  Gbeenish  suggested  that  as  Mr.  Elbome  did  not  take  that 
h  was  considered  by  Professor  Dragendorff  as  the  active  prin- 
,  he  should  make  aqueoas  extracts  from  each  of  these  varieties, 
let  thoir  therapeutic  value  be  determined,  to  ascertain  whether 
"esults  correspond  with  those  he  arrived  at,  from  a  chemical 
tof  view. 

r.  Dorr  asked  whether  the  chrysophan  of  rhubarb  was  identi- 
rith  the  chrysarobin  of  goa  powder. 

r.  ScHACHT  hoped  Mr.  Elbome  would  answer  all  the  questioos 
he  physics,  chemistry,  or  cultivation  of  rhubarb,  but  that  he 
d  not  attempt  to  deal  with  the  therapeutical  side  of  the  ques- 
There  was  a  certain  class  of  investigations  which  legitimately 
igod  to  them,  and  there  was  another  class  which  they  were  not 
)etent  to  perform  properly. 

r.  Elborne  in  reply  to  Mr.  Schacht's  remarks,  drew  attention  to 
sage  at  the  conclusion  of  his  paper,  in  which  he  referred  to  the 
isity  of  the  therapeutical  activity  of  these  different  rhubarbs 
f  determined  by  medical  authorities. 

%  Elborne  said  it  was  his  privilege  to  live  amongst  a  number 
oinent  medical  men,  and  he  had  no  doubt  he  should  be  able  to 
111  npon  some  of  them  to  take  up  this  subject.  They  were 
dy  investigating  the  action  of  some  drugs  in  the  Manchester 
mary,  and  he  had  prepared  tinctures  of  all  these  rhubarbs, 
bi  he  believed  Dr.  Leech  was  going  to  experiment  with.    In 
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reply  to  Mr.  Holmes,  he  might  say  that  the  distinction  between  tho 
B.  officinale  and  B,  rhaponiicum  was  quite  obvious.     The  fracture 
of  R,  officinale^  whether  highly  cultivated  or  not,  was  quite  different 
from  that  of  B.  rhaponticumy  the  former  being  comparatively  black 
while  the  latter  was  red.     He  could  illustrate  that  by  the  fresh 
specimens  on  the  table ;  and  the  difference  was  quite  as  obvious  in 
the  dried  drug.     The  difference  between  the  two  varieties  of  B.  ofi" 
cinale  was  not  so  obvious,  but  it  only  required  a  careful  fractnre 
to  be  made  of  these  two  rhubarbs,  when  it  would  be  found  that  the 
highly  cultivated  was  much  more  spongy  and  had  more  white  paren- 
chymatous tissue  than  the  ordinary  kind,  which   took  longer  to 
grow.     He  should  be  pleased  to  forward  any  gentleman  who  wis 
interested  in  the  matter  specimens  of  each  of  these  varieties.    He 
was  certainly  surprised  to  find  so  much  moisture  in  the  Bossian 
root,  and  no  doubt  it  was  accounted  for  as  Mr.  Holmes  had  sug- 
gested    He  had  originally  intended  to  make  complete  analyses  oT 
each  variety,  but  time  did  not  admit  of  this,  and  therefore  he 
thought  he  had  better  determine  somewhat  roughly  the  more  im- 
portant constituents  as  they  were  considered.     For  that  purpose  he 
treated  them  each  in  a  similar  way,  by  the  method  followed  by  Difr- 
gendorff  and  Greenish.     All  he  did  was  to  treat  them  with  certain 
solvents ;  he  had  not  ;time  to  separate  the   chrysophan  from  the 
tannin.     In  reply  to  Mr.  Martindale,  he  should  say  that  the  catha^ 
tic  acid  in  rhubarb  was  identical  with  that  found  in  senna.   He 
would  add  that  each  precipitate  exhibited  a  somewhat  albnininoas 
appearance,  but  each  slightly  differing  from  the  others.     Bhnbsrb 
did  not  contain  much  chrysophanic  acid  in  the  free  state,  but  chry- 
sophan, which  was  no  doubt  closely  allied  to  it.     With  regard  to 
the  extraction  of  this  body,  he  thought  petroleum  ether  preferable 
to  benzol,  because  it  had  a  much  lower  boiling  point.     With  regard 
to  the  difference  of  temperature,  he  might  say  that  the  drybg  of 
rhubarb  was  a  very  difficult  matter,  and  it  was  found  that  the  £• 
officinale  more  readily  became  rotten  if  subjected  to  the  same  ten' 
perature  as  the  B.  rhaponiicum  could  stand  very  well.    If  ove^ 
heated  it  seem  to  undergo  disintegration  of  tissue,  and  so  deoompO' 
sition  took  place.     The  drying  was  carried  on  at  a  temperature  of 
about  95°  F.     He  could  not  answer  Mr.  Dott's  question  whethff 
ehiysopban  was  identical  with  chrysarobin. 

The  President  said  this  question  of  drying  rhubarb  remindeJ 
liim  of  a  new  process  which  had  been  lately  adopted  for  drying 
gunpowder  by  means  of  anhydrous  chloride  of  calcium.  It  tras 
dried  much  more  efficiently  and  safely  in  this  way,  and  it  struck 
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liim  that  rhubarb  might  be  dried  in  the  same  way ;  the  odIj  thing 
required  was  to  see  that  the  chloride  of  calciam  was  perfectly  dry  ; 
it  was  Tery  cheap,  being  a  mere  refuse  product. 

Mr.  Elbobne  added  that  the  process  of  drying  was  very  difficult, 
the  temperature  he  had  mentioned  having  to  be  maintained  for 
about  six  weeks.  He  had  suggested  to  Mr.  Usher  that  if  cufc  in 
slices,  as  was  done  with  other  succulent  roots,  the  process  would  be 
much  facilitated,  and  it  could  not  affect  the  pharmaceutical  value  of 
the  article,  but  it  would  not  of  course  have  the  elegant  appearance 
which  the  ordinary  pieces  of  root  had. 


The  next  paper  read  was  a — 

YINAL    REPORT    ON    THE    ALKALOIDAL    VALUE    OF 
CULTIVATED  AND  WILD  BELLADONNA  PLANTS. 

By  a.  W.  Gerraed,  F.C.S. 

This  communication  is  a  continuation  of  work  concerning  which 
two  previous  reports  have  been  made.  In  the  first  of  these  it  was 
shown  that  the  wild  belladonna  contained  more  alkaloid  than  the 
cultivated,  also  that  the  alkaloid  was  generally  more  abundant  in 
the  leaves  than  in  the  roots.  In  the  second  report  it  was  pointed 
oat  that  belladonna  attains  its  most  active  or  highest  state  of 
^velopment,  as  regards  alkaloid,  at  the  period  of  flowering. 

The  preceding  results  having  been  arrived  by  a  limited  number  of 
analyses,  it  was  considered  desirable  they  should  [receive  further 
confirmation;  likewise  that  the  second,  third,  and  fourth  years' 
growth  of  belladonna  should  be  submitted  to  analysis,  the  object 
being  to  ascertain  if  any  notable  differences  would  be  found  in  the 
alkaloidal  yield  of  the  plants  at  these  various  ages. 

Through  the  kindness  of  several  friends  I  have  been  able  to 
obtain  an  ample  supply  of  cultivated  belladonna ;  in  addition,  I 
have  grown  some  plants  in  my  garden  in  London  from  roots  sent 
me  by  Mr.  Ransom,  of  Hitchin.  In  obtaining  a  proper  supply  of  wild 
■belladonna  I  experienced  some  difficulties ;  excepting  a  few  sent  me 
from  Yorkshire,  the  plants  were  of  my  own  collecting,  and  gathered 
in  Sussex,  Surrey,  and  Warwickshire.  No  special  month  can  bo 
fixed  for  collecting  the  plants,  as  this  should  be  done  at  the  period 
of  flowering,  which  has  been  shown  to  be  the  time  of  highest 
activity.  The  flowering  of  the  plants  varies  with  the  seasons,  some- 
times commencing  in  May  and  passing  into  July.  In  all  cases  the 
plants  selected  for  examination  were  average  flowering  specimens, 
•of  iairlj  uniform  growth. 
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Tbo  method  of  condaoting  the  examination  of  the  plants  his 
been  as  follows : — The  leaves  and  roots  were  carefnllj  separated 
from  the  stems,  dried  at  100^  to  105^  F.,  then  separately  reduced 
to  fine  powder.     For  each  analysis  50  grams  of  the  powder  wis 
taken ;  a  parallel  experiment  being  condacted  as  a  check  in  eiek 
case.     Exhaustion  of  the  powder  was  completed  with  alcohol,  the 
alcoholic  extract  dissolved  in  water  and  filtered  from  the  insdnMe 
resinous  matters ;  the  aqueous  portion  now  treated  with  ammom 
in  excess  was  well  shaken  with  ether.     Upon  separation  of  the 
ether  it  was  allowed  to  rest  a  few  minutes,  that  excess  of  ammoois 
might  escape,  then  shaken  with  dilute  acetic  acid,  when  an  aqneoiu 
substratum  of  acetate  of  the  alkaloids  separated ;  this  was  tntied 
a  second  time  with  ammonia  and  ether ;  finally  the  ether  gave  on 
spontaneous  evaporation  the  alkaloid  in  the  form  of  a  pale-brown 
or  yellow  crystalline  mass. 

The  quantity  of  alkaloid  in  the  residue  was  determined  by  the 
process  described  to  this  Conference  two  years  ago,  that  being  fo 
exactly  neutralize  the  residue  with  'sulphuric  acid  standardiied^ 
so  that  100  c.c.  equals  or  makes  neutral  1  gram  of  pure  atropiiiei 

To  tost  the  accuracy  of  the  foregoing  process,  I  worked  oot 
gravimetrically  a  titrated  solution  of  the  sulphates  of  the  alkalddi 
equivalent  to  1  gram  of  atropine,  and  after  two  separationi  tf 
ammonia  and  ether,  obtained,  when  dried  at  100°  F.,  *961  gim 
of  nearly  white  crystals  of  alkaloid.  This  shows  a  loss  of  3*9  pff 
cent.,  which  may  be  attributed  to  the  mechanical  steps  of  the  pro- 
cess. This  method  of  analysis  has  given  me  the  highest  satufto* 
tion ;  it  is  easily  conducted,  and  I  beheve,  very  accurate. 

Percentages  from  Alkaloid  froin  Wild  Belladonna. 


Age  of  Plant. 

Yield  from  Root. 

Yield  from  Leaf. 

2  years. 
8     „ 

4     „ 

'260  per  cent. 
•381        „ 
•410        „ 

•4S1  per  cent. 
•407        .. 
•510        .. 

Percentages  of  Alkaloid  from  Cultivated  Belladonna, 


Age  of  Plant. 


Yield  from  Root 


2  years. 

3 

4 


»» 


•207  per  cent. 

•370 

•313 


n 


Yiold  from  Letf. 


•820  per  cent 

•467 

•491 


f» 
If 
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The  above  tables  represent  twenty-four  analyses,  two  having 
en  carried  out  in  each  case;  the  percentages  given  are  the 
ezage.  Besides  these,  I  have  made  fifteen  other  analyses,  or 
irty-nine  in  all,  a  number  I  believe  sufficient  to  furnish  the  in- 
rmation  sought.  If  the  sum  of  the 'percentages  be  divided  by  the 
imber  of  analyses,  the  answer  will  show  the  average  alkaloidal 
old  of  root  and  leaf  on  the  whole  number  of  analyses  conducted 

each  case ;  thus  the  leaf  of  the  wild  plant  gave  *449,  the  cnl- 
rated  *422  per  cent. ;  the  root  o£  the  wild  gave  *350,  and  the 
Itivated  '296  per  cent.  It  is  evident  from  this  result  that  the 
ild  plant  is  the  most  powerful. 

I  referred  to  some  plants  I  had  grown  in  London.  I  have 
oently  examined  the  leaves  of  these  plants.  The  result  shows 
ey  have  not  deteriorated  in  quality  by  their  transference ;  for 
hilst  the  leaves  of  a  plant  when  received  fresh  from  the  country 
ive  '433  per  cent,  of  alkaloid,  the  leaves  of  the  same  plant  grown 

London  yielded  '442  of  alkaloid,  showing  a  small  increase.  The 
aves  of  the  London-grown  plants  were  not  so  finely  developed  as 
lose  of  the  country.  They  were  pale  in  colour,  and  generally  the 
laats  were  weaker;  but  it  is  of  some  importance  to  know  that  no 
Jling  off  had  taken  place  in  the  most  useful  constituent  of  the 
lant  by  transference  to  a  new  soil  and  atmosphere. 

Whilst  collecting  wild  belladonna,  I  had  noticed  that  many  plants 
rere  produced  from  shoots,  sometimes  thrown  out  as  ranners  from 
be  crowii  of  a  root,  or  developed  from  an  exposed  part  of  a  root. 
>n  this  point  Mr.  Holland,  of  Market  Deeping,  informs  me : — "The 
lants  from  suckers  you  refer  to  are  much  more  prone  to  rot  than 
be  plants  grown  from  seed."  It  is  thus  evident  from  this  prac- 
Ical  experience  of  a  grower  that  the  plant  could  not  be  successfully 
oltivated  by  division  of  the  roots.  Amongst  the  wild  belladonna 
have  observed  the  recumbent  variety  first  noticed  by  Mr.  Holmes ; 
Q  analysis  showed  it  to  contain  the  average  quantity  of  alkaloid. 

After  a  consideration  of  the  results  and  bearings  of  the  above 
cperiments,  I  have  drawn  the  following  conclusions : — 

1.  Wild  belladonna  generally  contains  more  alkaloid  than  the 
iltivated,  but  the  difference  is  not  so  wide  as  to  make  it  of  any 
aterial  consequence  which  variety  is  employed  for  the  manu- 
ctore  of  pharmaceutical  preparations.  But  for  uniformity,  I 
iggest  that  they  be  made  with  the  cultivated  plant,  the  wild  being 
tained  for  the  preparation  of  atropine. 

2.  With  reference  to  the  part  of  the  plant  richest  in  alkaloid , 
6  leaf  has  been  found  to  yield  it  most  abundantly,  the  root,  frait 
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and  stem  being  the  next  in  order.  It  wonid  seem  from  thla  obser- 
vation that  preparations  of  belladonna  leaf  should  supersede  those 
of  the  root.  Bat  if  we  consider  the  gpreat  strength  of  liniment  of 
belladonna,  the  only  official  galenical  preparation  made  from  the 
root,  its  comparative  [cleanliness,  and  the  general  satis&ction  it 
gives  to  the  medical  profession,  there  is  no  good  reason  to  advocate 
a  change. 

The  expediency  of  introducing  an  alcoholic  extract  of  belladoxma 
leaves  into  the  British  PharmacopoBia  will,  I  believe,  be  generally 
acknowledged ;  such  an  extract  is  a  necessity  in  most  dispensing 
establishments  where  belladonna  suppositories  have  to  be  made; 
and  it  certainly  would  supersede  with  advantage,  in  belladonna 
plaster,  the  extract  made  by  the  sadly  unskilful  process  now  offidaL 
Again,  such  an  extract  is  well  suited  for  making  belladonna  oint- 
ment. In  the  present  formula  there  is  no  harmony  or  compatibiliij 
of  ingredients ;  we  have  a  mechanical  mixture  of  extract,  water, 
and  fat,  soon  passing  into  a  state  of  mouldiness.  On  the  other 
hand,  were  it  made  with  an  alcoholic  extract,  it  would  be  a  perfeetlj 
homogeneous  ointment  of  a  most  permanent  character. 

3.  It  has  been  shown  in  a  previous  communication  that  beDs- 
donna  of  the  first  year's  growth  is  a  small  plant,  not  worth 
collecting,  containing  but  little  alkaloid ;  from  the  second  to  tite 
fourth  year  of  its  age,  the  plant  shows  a  slight  increase  in  strength. 
It  is  therefore  evident  that  from  two  to  four  years  of  age,  and  at  the 
period  of  flowering,  the  plant  is  in  the  best  condition  for  use. 

4.  The  roots  of  belladonna  may  be  collected  at  the  same  tuD0 
as  the  leaves ;  a  series  of  experiments  having  demonstrated  that     , 
roots  collected  in  May,  July,  and  September,  contained  fairij  w^- 
form  quantities  of  alkaloid.     From  this  we  may  assume  that  the     ^ 
growth  of  the  leaf  does  not  exhaust  the  root  or  remove  from  it  anj 
active  principle,  but  rather  that  there  is  a  simultaneous  devdop-    ^ 
ment  of  both  parts.  j 

I  have  not  attempted  in  this  communication  to  enter  into  a  ^ 
discussion  as  to  the  causes  which  may  accelerate  or  retard  the  ^ 
development  of  the  active  principles  of  belladonna,  for  such  a  dis-  i 
oussion  could  scarcely  lead  to  any  very  useful  practical  results,  the  | 
study  of  such  questions  requiring  not  only  the  possession  of  a  dmg 
farm,  but  a  vast  amount  of  patience  and  devotion,  combined  irith 
a  lengthened  period  of  observation,  such  as  few  pharmacists,  how- 
ever devoted  they  may  be,  would  care  to  undertake. 

I  beg  to  thank  most  heartily  the  British  Pharmaceutical  Con- 
ference for  its   generosity  in   assisting  by  a   grant   the  expenses 
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icnrred  during  this  investigation,  as  likewise  those  friends  who 
are  sent  me  belladonna  plants. 


A  vote  of  thanks  having  been  passed  to  Mr.  Gerrard  for  his 
ftper,  the  President  suggested  the  two  following  papers  should  be 
Bad  before  beginning  the  discussion  : — 

ffiPORT  UPON  THE  ESTIMATION  OF  THE  ALKALOIDS 

IN  ATEOPA  BELLADONNA. 

Br  Wyndham  R.  Dqnstan,  F.C.S.,  and  Francis  Ransom. 

In  a  paper  communicated  to  the  Pharmaceutical  Society  (Pharm. 
Wn.  [3],  xiv.  623),  we  have  shown  that  the  salts  of  atropine 
hA  hyoscjamine  which  exist  in  the  root  of  Atropa  Belladonna  can 
18  very  readily  extracted  therefrom  by  hot  percolation  with  a 
oixtore  of  chloroform  and  an  equal  volume  of  absolute  alcohol. 
}librof orm  alone  was  found  to  be  an  inefficient  solvent,  and  alcohol 
done  to  extract  non-alkaloidal  substances  that  are  not  extracted 
whiBD.  chloroform  is  present.  When  the  chloroform-alcohol  perco- 
Ate  is  agitated  with  water,  the  whole  of  the  alkaloidal  salts  are 
withdrawn,  while  nearly  all  the  colouring  matter  remains  dissolved 
n  the  chloroform.  When  ammonia  is  added  to  the  aqueous  solu- 
aoD  and  the  liquid  agitated  with  chloroform,  the  alkaloid  is  ex- 
tracted and  the  small  amount  of  colouring  matter  remains  in  tho 
unmoniacal  liquid.  The  purity  of  the  atropine  and  hyoscyamine 
obtained  by  evaporating  the  chloroform  was  proved  by  converting 
he  alk&loids  into  the  periodides  and  by  decomposing  with  sodium 
Iiiosulphate,  when  the  regenerated  alkaloid  was  found  to  coincide 
n  weight  with  the  residue  originally  operated  upon.  The  special 
baiores  that  distinguish  this  process  are :  (1)  It  is  simple  and 
ccurate ;  (2)  a  high  temperature  is  avoided ;  (3)  the  solvent 
mployed  extracts  a  minimum  of  non-alkaloidal  constituents ;  (4) 
10  preoipitanta  as  such  are  used ;  (5)  the  use  of  acids  is  avoided  -, 
6)  the  alkaloids  are  not  heated  with  alkalies. 

Since  the  publication  of  these  results  we  have  been  engaged  in 
ixperiments  upon  the  estimation  of  the  alkaloids  in  the  leaves  of 
Uropa  Belladonna^  in  the  carrying  out  of  which  we  have  encoun- 
ered  many  difficulties.  Many  of  these  have  since  been  overcome^ 
ud  we  hope  early  next  year  to  be  able  to  propose  a  simple  method 
or  estimating  the  atropine  and  hyoscyamine  in  the  leaves. 
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A  FEW  NOTES    ON   THE   GROWTH    OF   BELLADONHA 

AND  HYOSCTAMUS. 

Bt  T.  J.  Hassblbt. 

The  varioas  papers  read  before  this  ABSOoiation  on  belladonu 
l)y  Mr.  Gerrard,  the  one  by  Dr.  Attfield  advocating  the  cnltoreof 
medicinal  plants,  coupled  with  the  high  price  of  hyoscjamiu 
leaves,  led  the  writer  to  try  what  coald  be  done  under  ordinaiy 
circumstances  by  the  country  pharmacist.  Belladonna  and  hyos- 
cyamus  were  selected. 

Having  a  small  garden  containing  about  sixty  square  yards,  which 
was  a  type  of  boilders*  gardens — where  rnbbish  had  been  shot  and 
veneered  with  a  little  earth — the  attempt  was  made.  The  M 
<iifficaUy  was  plants  or  seeds.  The  flora  of  the  neighbourhood  did 
not  include  the  first ;  the  catalogues  of  seedsmen  were  consulted,  bat 
no  mention  was  made  of  these,  and  wholesale  houses  who  were 
Applied  to  could  not  supply  them.  Through  the  kindness  of  a 
friend  a  plant  of  belladonna  was  obtained  from  North  Yorkshire  i 
it  was  well  laden  with  ripe  berries,  which  were  sown;  the  plant 
being  set  under  the  shade  of  a  south  brick  wall.  A  year  ago  lait 
spring  it  was  pleasurable  to  note  the  appearance  of  a  number  d 
seedlings  which  grew  about  a  foot  high,  and  then  died  down  on  fle 
approach  of  winter.  This  spring,  as  soon  as  they  appeared  they 
were  dusted  with  slaked  lime,  which  had  absorbed  plenty  of  oaiboaie 
acid,  and  a  top  dressing  of  Clay's  chemical  manure.  Under  tw 
treatment  they  flourished  and  grew  well,  being  now  four  feet  higli* 
The  old  plant  made  shoots  last  year  three  feet  high,  which  died 
-down.  This  spring,  under  the  same  treatment  as  the  seedlingBi  i^ 
sent  up  half  a  dozen  stems  which  average  five  feet  high.  Cnlp^ppe^ 
-speaks  of  it  as  a  dismal  plant.  It  is  the  reverse,  its  fresh  green 
•colour  being  pleasing  to  the  eye,  and  better  than  bare  brick  waUi 
to  gaze  upon.  The  plants  are  bearing  a  number  of  the  purple* 
brown  flowers,  which  hide  themselves  under  the  leaves,  and  froit 
is  forming  in  the  place  of  the  earlier  blooms. 

With  regard  to  hyoscyamus,  the  difficulties  were  greater.  Fio- 
fessional  growers  could  not  supply  plants.  Seeds  purchased  would 
not  germinate.  At  last,  through  the  kindness  of  J.  Montague,  Eiqi 
some  from  his  garden  produced  young  plants,  but  the  slugs  made 
short  work  of  them ;  they  evidently  like  the  sedative  principle  of 
hyoscyamus  as  well  as  that  of  lettuce.  Belladonna  they  will  nei 
touch.     Ono  plant  survived  its  enemies  and  the  winter's  cold  and 


BRITISH  PHAHICACEUTICAL  COKFSBSKCB.  453 

but  this  year  it  followed  its  predecessors'  fate.  Professor 
ley  supplied  a  fresh  qoantity  of  seed,  as  also  J.  Baker,  Esq., 
)w ;  both  have  germinated,  and  some  of  the  Professor's  seed- 
are  a  foot  high.  Hyoscyamns  flourishes  best  on  a  dry  soil, 
r  Talne  remains  to  be  tested,  as  also  whether  the  alkaloidal 
iple  is  increased  or  diminished  by  higher  cultivation.  I  shall 
ad  to  supply  a  few  plants  of  hyoscyamns  or  fruit  of  belladonna 
J  country  chemist  who  will  report  to  this  Association  how  the 
m  succeed. 


▼ote  of  thanks  having  been  passed  to  the  authors  of  these 
rs, 

r.  J.  A.  Bell  said  he  had  listened  with  great  pleasure  to  Mr. 
i^y*B  paper,  and  having  a  larger  garden  than  he  well  knew 
i  to  do  with,  he  would  put  in  as  many  plants  as  Mr.  Hasselby 
d  supply  him  with,  and  see  that  they  were  well  looked  after. 
fay  or  June  next  year  he  should  then  probably  be  able  to 
ly  Mr.  Gerrard  with  material  to  manipulate, 
r.  Atkins  remarked  that  the  conditions  of  plant  life,  especially 
Tied  by  a  state  of  wildness  or  cultivation,  were  as  yet  but  very 
understood,  and  further  experiments  ought  to  be  made.  There 
i  plant  which  grew  in  Wiltshire,  and  which  some  years  ago  was 
me  importance  there  as  an  industry,  wild  valerian.  It  used  to 
rported  to  America  in  considerable  quantities,  but  he  understood 
a  now  cultivated  there.  Wild  plants  by  a  process  of  natural 
^n  found  out  the  food  required  for  the  development  of  their 
e  principles.  In  his  own  neighbourhood  some  plants  would 
'  on  one  side  of  a  hedge  and  not  on  the  other,  and  often  on  the 
where  he  should  not  have  expected  them  to  grow,  where  they 
he  afternoon  sun,  not  the  morning.  Two  or  three  years  ago, 
I  at  Vevey,  he  was  told  by  a  large  vine  grower,  that  the  grapes 
le  field  which  had  the  afternoon  sun  produced  a  wine  of  much 
BT  quality  than  the  vines  which  had  the  morning  sun.  All 
i  things  seemed  to  show  that  when  plants  were  taken  from  a 
of  nature,  the  conditions  of  their  growth  required  very  careful 

r- 

\  Natlor   asked   what  indicator  Mr.    Gerrard  employed  in 
king  with  sulphuric  acid  liquids  containing  alkaloid.     He  had 
lome  experience  in  the  matter,  and  was  not  at  all  satisfied  with 
bing  he  had  used. 
T,  SoHAGHT  said  the  value  of  such  a  communciation  as  Mr. 
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Gerrard's  consisted  essentially  in  the  accnraoy  of  the  results.  Ha 
did  not  mean  to  impnte  to  him  any  want  of  accuracy  in  his  work, 
but  as  his  process  for  estimating  these  alkaloids  was  not  nniyenallj 
admitted  to  be  the  most  accurate,  he  should  like  to  know  if  he  bad 
systematically  compared  his  results  with  those  obtained  by  the  other 
processes. 

Mr.  Greenish  said  it  was  very  interesting  to  hear  from  Mr. 
Gerrard  for  the  second  time  that  he  found  more  of  the  active 
principle  of  belladonna  in  the  leaves  than  in  the  root.  Some  two  or 
three  years  ago  Mr.  Gerrard  had  read  a  paper  which  strikingly  con- 
firmed some  very  accurate  experiments  made  by  Professor  Dragen- 
dorff  on  the  henbane,  and  it  had  always  been  a  matter  of  surprise  to 
him  (Mr.  Greenish)  that  the  henbane  should  contain  more  of  this 
active  principle  in  the  leaf,  while  the  belladonna  contained  more  in 
the  root.  It  seemed,  however,  from  Mr.  Garrard's  researches  tint 
they  would  have  to  return  to  the  leaf  again  ;  for  if  the  root  were  not 
the  best,  why  ase  it  for  making  any  preparation  in  the  Phanmr 
copceiaP  He  apprehended  the  leaves  could  be  obtained  moro 
readily,  and  in  greater  quantity  than  the  root.  He  knew  there  wis 
a  difference  in  medicinal  plants  under  cultivation,  though  it  migbi 
be  difficult  to  determine  the  exact  amount  of  cultivation  required  to 
produce  it.  By  continued  garden  cultivation  the  active  principlM 
were  in  some  cases  almost  entirely  eliminated.  He  did  not  consuls 
merely  taking  a  plant  from  its  habitat  and  dropping  it  into  a  garden 
to  be  cultivation ;  it  required  some  time  for  cultivation  to  prodaco 
its  full  effect. 

Professor  Redwood  said  that  with  regard  to  the  question  of  nso^ 
the  root  or  leaf  of  a  plant  in  cases  where  both  were  available,  it  wis 
in  his  opinion  desirable  that  experiments  should  be  carried  fortlMr 
than,  so  far  as  he  was  aware,  had  been  done  as  to  the  relati?e  ptf* 
manence  of  the  active  constituents  of  these  two  parts  of  the  jdiB^ 
There  was  reason  to  believe  that  the  leaf  was  more  liable  to  undergo 
deterioration   from  keeping  than  the  root,   certain  coustitiiestB, 
especially  chlorophyll,  being  of  a  very  changeable  nature.    Thii  wtf 
a  point  of  practical  importance,  because  if  the  root  retained  i^ 
activity  more  permanently,  it  would  afford  the  means  of  makio^ 
preparations  at  times  of  the  year  when  the  leaf  would  not  be  avtil' 
able.     The  discussion  on  the  effects  of  cultivation  upon  plants  hid 
reminded  him  of  a  circumstance  within  his  own  experience.    Ho 
had  been  trying  to  improve  the  growth  of  asparagus  in  his  owTi 
garden  without  very  good  results,  and  his  gardener,  who  was  not 
very  scientific,  but  who  had  strong  opinions  of  his  own,  said  the  bed 
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required  manuring,  and  especially  that  salt  shonld  be  an  ingredient. 
Qe  was  quite  inclined  to  agree  with  him  that  salt  should  be  used  as 
%  manurial  agent,  and  finding  he  could  buy  salt  much  cheaper  by 
the  ton,  he  ordered  that  quantity.  The  gardener  applied  it  freely 
to  the  asparagus  bed,  with  the  result  that  while  they  had  a  bad 
crop  before,  they  got  none  afterwards,  and  on  taking  up  the  roots 
khey  were  found  to  be  quite  dead.  This  only  showed  that  cultiva- 
bion  might  be  carried  too  far,  and  that  even  fertilizers  might  be 
applied  in  too  lavish  a  manner. 

Mr.  Cooke  (Wandsworth)  said  in  his  experience  there  was  very 
little  difference  in  the  permanency  of  the  leaf  or  the  root,  if  proper 
care  were  taken ;  but  if  the  same  kind  of  skill  were  applied  to  storing 
bhe  leaves  as  Professor  Redwood  had  devoted  to  the  growth  of 
sufparagus,  they  could  not  expect  very  satisfactory  results.  Very 
little  more  trouble  and  skill  were  required  in  securing  the  activity 
3f  the  leaf  than  that  of  the  root,  but  it  certainly  required  more  care. 
Fhe  leaves  should  be  dried  as  rapidly  as  possible  at  the  lowest 
possible  temperature.  The  root  would  stand  much  rougher  ti'eat- 
tnent,  and  that  possibly  would  account  for  the  difference  in  medi- 
cinal qualities,  which  was  often  attributed  to  difierent  parts  of  the 
plant.  His  experience  was  that  the  leaf  when  carefully  dried, 
sspecially  in  the  dark,  gave  better  results  than  the  root. 

Mr.  Bottle  said  ho  had  been  much  impressed  with  Mr.  Gerrard's 
remark  as  to  finding  more  alkaloid  in  belladonna  grown  in  his  own 
g^arden  in  London  than  in  that  grown  in  the  country.  One  could 
quite  understand  that  difference  of  soil  and  atmosphere  would  pro- 
dace  a  great  difference  in  the  development  of  plant  life ;  but  there 
was  another  element  which  had  recently  been  shown  to  have  great 
influence,  viz.,  the  electric  light ;  he  would  like  to  know  whether 
Mr.  Gerrard's  plants  had  been  cultivated  with  this  advantage. 

Mr.  Wren  was  not  surprised  that  Mr.  Hasselby  had  not  succeeded 
in  growing  henbane  from  seed,  as  he  believed  all  growers  submitted 
the  seeds  to  a  process  of  kiln  drying. 

The  President  asked  if  that  could  be  considered  honest  on  the 
part  of  the  dealers. 

Mr.  Wren  said  it  would  be  as  well  not  to  answer  that  question, 
as  the  EngUsh  growers  were  well  known;  but  he  believed  the 
Germans  made  no  secret  of  it. 

Mr.  Holmes  thought  Mr.  Gerrard  had  very  clearly  shown  that 
the  belladonna  root  could  not  be  divided  with  profit.  Lavender 
and  several  other  plants  were  often  propagated  in  that  way,  with 
the  result   of   ultimate  failure,   as  the    plants  generally   died  of 
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fungoid  disease.      The  qnestion  whether  root  or  leaf  should  be 
used  in  medicine  was  a  very  important  one.     Mr.  Gerrard  had 
shown  that  the  leaf  was  as  rich  in  alkaloid  as  the  root,  bat  he  coold 
not  agree  with  him  that  the  root  should  be  used  for  liniment.    As 
far  as  he  could  ascertain,  the  root  which  chiefly  came  into  the 
market  was  imported  from   Q^rmanj,  and  was  very  carelesslj 
collected ;  indeed  he  had  not  been  able  to  get  a  good  specimen  for 
some  years  past.     Those  who  cultivated  the  root  in  this  coiula^ 
chiefly  used  it   themselves,  or  if  any  came  into  commerce  it  was 
probably  that  which  came  from  plants  that  had  gelded  leaves  for 
at  least  three  years,  and  as  there  would  be  so  much  difficoltf  in 
getting  good  roots,  he  should  imagine  it  would  be  better  to  use  well- 
dried  leaves.    Mr.  Hasselby's  remarks  were  very  interesting,  thongh 
he  believed  the  biennial  plant  did  not  grow  a  foot  high  the  first 
year,  but  the  leaves  spread  on  the  ground  like  a  mangold  wursel  or 
turnip,  without  a  stem,  while  the  annual  rose  up  at  once  into  a 
stem.     He  quite  agreed  with  him  that  if  the  plant  were  properly 
cultivated  with  a  view  to  develop  certain  qualities,  it  would  be  pre- 
ferable to  the  wild  variety  ;  but  when  plants  were  cultivated  with  a 
view  to  produce  flowers  and  seeds,  the  circumstances  would  not 
always  be  such  as  would  tend  to  develop  the  alkaloids.    He  had 
only  seen  belladonna  growing  on  a  calcareous  soil,  either  chalk  or 
limestone,  and  therefore  it  was  very  likely  that  the  addition  of  lim® 
to  the  soil  would  be  useful.     There  was  no  doubt  that  the  momin? 
or  afternoon,  sun  had  a  different  influence  on  many  plants,  hat 
he  did  not  know  whether  it  affected  belladonna.     He  had  found 
belladonna  growing  on  the  Kentish  hills  with  a  southern  aspect, 
also  in  a  wood  with  an  eastern  aspect,  where  it  grew  4  or  5  feet 
high,  and  also  with  a  western  aspect  to  the  average  height;  butm 
every  case  it  was  on  a  declivity,  so  that  good  drainage  was  prohaWy 
essential  to  its  successful  growth.    With  regard  to  henbane,  a  friend 
in  the  north  had  promised  him  some  seed  when  it  was  matmeOf 
and  he  would  forward  some  to  Mr.  Bell.     It  was  very  difficult  to 
get  good  henbane  seed  in  commerce ;  many  other  seeds  were  often 
adulterated  and  dried  by   heat,  and  a  purchaser  could  not  be  snie 
of  what  he  got  from  a  dealer.    He  found  it  was  the  practice  in  sooe 
cases  to  break  up  the  henbane  leaves  into  small  pieces,  whidi  he 
thought  objectionable ;  for  though  the  specimens  he  had  examined 
had  been  of  excellent  quality,  it  was  not  possible  for  an  ordinary 
observer  to  distinguish  them  accurately  in  that  form. 

Mr.  Martindale  said  the  belladonna  root  made  a  far  cleaner 
liniment  than  the  leaves,  if  of  the  same  strength,  the  chlorophyll  ia 
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>  leaves  making  the  preparation  dirty,  as  belladonna  plaster 
lerally  was.  It  was  desirable  on  this  account,  and  also  for 
momy's  sake,  to  employ  both  leaves  and  root.  The  plant  might 
nsed  for  a  few  years  to  produce  leaves,  and  then  it  might  be  dug 
and  the  root  used  for  liniment;  and  the  preparation  of  the 
oholic  extract  of  the  root  by  distilling  off  the  spirit.  As  men. 
ned  by  Mr.  Balmer,  some  years  ago,  an  extract  which  could  bo 
Ae  more  easily  and  conveniently  than  by  the  present  method 
aid  certainly  be  valuable,  especially  for  suppositories.  Any 
loiical  pharmacist  who  had  to  make  suppositories  containing  two 
three  grains  of  the  ordinary  extract  of  belladonna,  knew  the 
Bculty  there  was  in  making  them  presentable;  the  other  pre- 
ration,  being  much  more  active,  might  be  mixed  readily  with 
lao  butter,  or  whatever  excipient  were  used,  and  made  a  better 
icle  than  that  given  in  the  Pharmacopoeia. 

ICr.  Qerraro,  in  reply,  said  he  had  been  particularly  interested 
Mr.  Hasselby's  paper,  and  he  should  like  to  ask  him  if  he  were 
*tain  he  could  distinguish  in  the  plants  which  grew  in  his  garden 
diial  from  the  biennial  variety.  Had  they  all  an  upright  growth 
i  tendency  to  flower,  or  were  some  of  them  flat  like  cabbage 
^ts  P 

hLe.  Hasselbt  said  none  had  flowered ;  they  were  seedlings  of 
ree  months'  growth,  aboat  twelve  inches  high  ;  there  was  no  ten- 
Dcy  to  flower,  the  leaves  all  sprang  from  the  root. 
Mr.  Gerrard  said  he  was  glad  of  this  opportunity  to  say  some- 
ing  about  henbane,  which  he  had  paid  a  g^at  deal  of  attention  to 
T  some  two  or  three  years.  He  had  experienced  the  same  diffi- 
Ity  in  getting  plants  as  had  been  mentioned,  but  had  overcome  it 
w  through  the  kindness  of  a  farmer  in  Warwickshire,  who  was 
is  year  cultivating  three  acres.  They  managed  to  get  some  wild 
nbone  plants  from  which  a  few  ounces  of  seed  were  obtained, 
d  this  was  thrown  about  the  comer  of  a  field,  the  soil  of  which 
18  very  rough,  and  where  scarcely  anything  else  would  grow. 
le  first  year  the  plants  came  up  most  curiously.  Amongst  them 
ej  found  a  few  cabbage-like  plants,  but  the  majority  grew  two  or 
ree  feet  in  height,  and  branched  off  considerably.  Then,  again, 
ey  found  the  so-called  annual  variety,  which  was  simply  a  flower- 
g  stalk  twelve  inches  high.  What  were  these  varieties  ?  One 
18  a  simple  stalk  a  foot  high,  bearing  a  head  of  flowers ;  the  other 
suit  was  two  or  three  feet  in  height,  giving  off  large  branches ; 
d  then,  again,  there  was  the  so-called  first  year's  biennial  variety, 
hich  simply  prodaced  small  cabbage-like  plants.    Last  year  a 
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considerable  quantity  of  seed  was  collected  and  about  three  acres 
were  planted,  and  this  year  the  result  had  been  the  same,  or  nearly 
so.     The  supposed  biennial  flat  plants  had  been  left  in  the  ground, 
and  they  were  now  growing  up  and  were  going  to  flower.    Then 
was  evidently  something  here  which  needed  explanation.    Then 
were  either  three  varietieSi  or  one  was  a  hybrid ;  but  he  hoped  to  be 
able  to  clear  up  the  matter  in  another  year.      He  could  not  agne 
that  it  was  easy  to  distinguish  between  annual  and  biennial  henbi&e 
as  regards  colour  of  petals.     It  was  said  that  90  per  cent,  of  the 
flowers  of  the  annual  variety  wero  yellow,   whilst  those  of  the 
biennial    had  a  purple  tinge.      But    his  experience    was   almost 
the  direct  contrary:  there  were  as  many  yellow  flowers  on  the 
biennial  variety  as  purple.     Mr.  Hasselby  had  pot  the  qnestioD, 
What  was  a  cultivated  plant  as  distinguished  from  a  wild  one  ?  He 
considered  that  a  wild  plant  was  a  self-sown  one,  and  was  more 
hardy,  having  been  self-sown  for  years  and  thriving  in  the  paiticn- 
lar  locality.     If  you  took  seeds  from  such  a  plant  and  placed  them 
under  cultivation,  tho  plant  became  altered  in  form,  less  hardjt 
and  required  more  care  and  attention.     There  was  a  good  example 
of  that  in  tho  camomile,  there  being  a  great  difierence  between  the 
wild  and  cultivated  kinds.      What  the  influences  were  which  pro- 
duced the  difierence  he  would  not  pretend  to  say,  for  it  was  aveij 
deep  subject.     He  should  be  glad  to  accept  Mr.  Bell's  offer  to  send 
him  plants  for  examination,  although  he  had  now  secured  a  wr 
supply.     The  only  way  to  decide  between  the  annual  and  bienottl 
plant  was  to  work  out  the  difference  in  the  percentage  of  alkaloids 
contained  in  them ;  but  it  would  never  pay  any  one  to  grow  the 
annual  henbane  while  he   could   grow  the    biennial,    it  being  ^ 
stunted,  and  having  such  a  small  weight  of  leaf.     His  experieoce 
agreed  with  Mr.  Naylor's,  that  it  was  very  difficult  to  decide  on  • 
good  indicator  for  the  percentage  of  alkaloid ;  he  had  tried  phenol' 
phthalein,   but  had  come  to  the  conclusion  that  litmus  wae  ^ 
best  afber  all,  and  generally  used  that.     Phenolphthalein  had  M^ 
advantages,  but  for  a  good  all-round  indicator  he  preferred  liton*- 
In  reply  to  Mr.  Schacht,  he  considered   the  process  very  faWj 
«accurate.      He  used  ether  as  the  solvent,  which  abstracted  nothio? 
from  the  belladonna  but  these  alkaloids,  which  might  be  assoin^ 
to  be  cither  atropine  or  hyoscyamine  ;  they  both  bad   the  flM*® 
molecular  weight,   and,   therefore,  had  equal  neutralizing  power* 
Tho  residues  he  got  might  either  consist  wholly  of  atropine  or 
hyoscyamine,  but  it  made  no  diffdrenco  whether  be  measured  iheni 
as  one  or  the  other.     In  his  paper  he  stated  them  simply  as  flB^ 
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I,  and  the  acid  he  nscd  nentralized  nothing  bnt  those  alkaloids, 
eonsidered  the  method  therefore  very  fairly  accarate,  though 
•baolntely  so.  Professor  Redwood  had  referred  to  a  matter 
oonsiderable  importance,  viz.,  that  the  leaf  might  deteriorate 
« than  the  root  by  keeping,  and  his  experience  agreed  with  that 
ement ;  for  nnless  very  carefully  prepared,  the  leaf  lost  almost 
whole  of  its  activity  in  the  course  of  one  or  two  years.  He  had 
dttsed  belladonna  leaf  commercially,  and  could  not  say  that  it 
of  the  good  quality  Mr.  Holmes  had  described,  for  he  had  found 
ield  scarcely  any  atropine  whatever.  There  was  certainly  an 
ling  for  pharmacists  in  the  country  to  undertake  the  cultiva- 
of  these  medicinal  herbs.  If  they  attended  to  the  gathering 
be  leaves  at  the  proper  time,  and  dried  them  rapidly,  they  would 
i  much  better  product  than  that  usually  sold, 
he  Conference  then  adjourned  for  luncheon. 


pon  resuming,  the  first  paper  read  was  a — 

PORT  ON  AN  INVESTIGATION  OP  THE  CHEMISTRY, 
BOTANY,  AND  PHARMACY  OF  THE 
8TBYGHN08  NUX-VOMICA. 

Br  Wyndham  R.  Dunstan,  F.C.S.,  and  F.  W.  Short. 

t  the  present  report  it  is  intended  to  give  in  general  outline  an 
ant  of  an  investigation  with  which  we  have  been  occupied 
ng  the  past  two  years,  and  which  has  in  part  been  endowed  by 
ant  from  the  Research  Fund  of  this  Society.  The  investigation 
for  its  objects  :  (1)  The  elaboration  of  a  simple  and  accarate 
ess  for  the  extraction  and  estimation  of  the  total  alkaloidal 
titaents  of  the  seeds  of  Strychnos  Nux  vomica ;  (2)  the  dis- 
Tj  by  analysis  of  authentic  specimens,  whether  the  alkaloidal 
ent  of  the  different  seeds  was  subject  to  much  variation ;  (3) 
D[aantitative  separation  of  the  alkaloids  strychnine  and  brucine 
simple  and  accurate  process ;  (4)  the  chemical  and  botanical 
ysis  of  the  whole  plant,  in  order  to  see  whether  the  alkaloidal 
ent  was  in  any  way  connected  with  distinct  botanical  char- 
ristics ;  (5)  a  complete  chemical  examination  of  the  galenical 
larations  of  nux  vomica  that  are  found  in  commerce;  (6)  to 
86  processes  for  the  production  of  standard  galenical  prepara- 
ly  whereby  the  therapeutic  action  of  these  preparations  shall  be 
lered  as  far  as  possible  definite. 
be  results  of  this  inquiry  have  formed  the  subjects  of  ten  papers 
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which  have  been  published  in  the  PharmacexUical  Journal,  nearlj 
all  of  them  having  previously  been  commnnicated  to  the  Phannip 
centical  Society  or  to  this  Conference. 

The  investigation  was  commenced  in  the  early  part  of  the  yeir 
1882,  and  the  first  results  were  communicated  in  a  paper  fomI 
before  the  Pharmaceutical  Society  in  February,  1883.      In  thii 
paper  (JPharm,  Joiirn,  [3],  xiii.  665)  we  described  the  results  of  % 
great  number  of  experiments  which  were  made  in  order  to  eliboni^ 
a  simple  process  for  estimating  the  amount  of  total  alkaloid  in  the 
seeds.     It  was  here  shown  tliat  the  whole  of  the  alkaloidal  ooo- 
stituents  of  the  seeds  could  be  most  advantageously  extracted  by  ft 
boiling  mixture  of  chloroform  contaiuing  25  per  cent,  (by  volame) 
of  alcohol,  and  upon  this  fact  a  process  was  founded  for  the  estimap 
tion  of  the  total  alkaloid,  the  latter  being  separated  from  the  abore 
solution  by  agitating  with  dilute  acid.     In  the  same  paper  it  wm 
shown  by  analysis  that  commercial  specimens  of  the  powdered  seed 
varied  to  the  extent  of  1  per  cent,  in  total  alkaloidal  content.    In  ft 
second  paper   (Pharm   Journ.  [8],    xiii.  1053)  we   described  the 
results  of  a  botanical  and  chemical  examination  of  some  autlifliiii0 
specimens  of  the  different  seeds   that  enter  the  British  muM 
under   distinctive  names.      It  was  shown  that  these  specimens 
differed  in  certain  botanical  characters  from  those  described  faj 
many  authorities.     In  analysing  the  seeds  a  process  similar  to  the 
one  just  described  was  employed.     Two  distinct  sets  of  specioieDt 
were  analysed,  the  one  collected  in  1877,  the  other  in  1883.   The 
results  showed  (1)  that  nux  vomica  seeds  contain  much  morealkiloid 
than  is  ordinarily  supposed,  the  richest  of  the  specimens  yielding 
nearly  4  per  cent. ;    (2)  that  the  seeds  which   enter  the  BritiA 
market  stand  in  the  following  order  of  alkaloidal  content :  BomhiJ> 
Cochin,  Madras.    The  results  of  the  chemical  and  botanical  Bxaiff^ 
are  incorporated  in  a  tabular  form  in  the  original  paper.    The 
differences  then  observed  might  indicate  the  existence  of  a  dietot 
species  of  the  plant,  or  might  be  exhibited  by  the  same  seed  m 
different  stages  of  *  development.     This  question  we  were  unaWe  to 
settle  at  this  stage  of  the  investigation,  owing  to  there  being  ^ 
authentic  specimens  of  the  entire  plant  available  in  this  coiuii>T* 
Through  the  kindness  of  Dr.  Ondaatje,  of  Galle,  Ceylon,  we  Tie** 
subsequently  supplied  with  the  necessary  specimens,  and  while  thoe 
were  in  course  of  preparation  we  commenced  experiments  upon  the 
separation  of  the  alkaloids    strychnine  and  bruoine.     In  a  p^i^ 
read  at  a  meeting  of   this  Conference  at  Southport  last  year,  w* 
described  a  process  for  the  quantitative  ^separation  of  these  afte* 
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ids,  which  is  dependent  upon  the  difference  in  the  solability  of 
e  two  ferrocjanides  in  dilate  sulphnric  acid.  The  process,  al- 
oagh  not  at  first  ensuring  an  absolute  separation,  gives  results 
at  are  perfect  from  an  analytical  point  of  view,  and  is  the  simplest 
id  probably  the  most  accurate  process  that  has  yet  been  proposed, 
aving  got  so  far  with  the  chemical  investigation  of  the  subject,  we 
3Ere  in  a  position  to  examine  the  galenical  preparations  which  are 
Ade  from  the  seeds.  With  this  object  we  applied  to  the  Research 
md  of  the  Conference  for  a  grant  to  aid  in  the  examination  of 
e  alkaloidal  value  of  the  galenical  preparations  of  nux  vomica 
an  in  commerce.  In  a  paper  read  at  the  last  meeting  of  this 
mference  (JPharm,  Joum.  [3],  xiv.  292)  a  process  was  described 
r  eBtimating  the  alkaloids  in  the  tincture  of  nux  vomica.  In  the 
me  paper  the  result  of  the  analysis  of  the  strychnine  and  brucine 

twelve  commercial  specimens  of  tincture  of  nux  vomica  was 
van,  which  showed  that  not  only  was  the  quantity  of  total 
kaloid  subject  to  variation,  some  specimens  containing  twice  as 
noh  as  others,  but  the  relative  proportion  of  strychnine  to  brucine 
90  seriously  varied.  In  a  subsequent  communication  to  the 
harmaceutical  Society  {Pharm,  Joum,  [3],  xiv.  441),  the  causes 
:  these  variations  were  investigated,  and  it  was  then  shown  that 
.  addition  to  the  fundamental  fact  that  the  seeds  of  commerce 
iry  in  alkaloidal  content,  the  strength  of  the  spirit  used  makes 
great  difference  in  the  quantity  of  alkaloid  extracted.  The  results 
lowed  a  mixture  of  100  volumes  of  rectified  spirit  with  25  volumes 
?  water  to  be  the  best  solvent  for  extracting  nux  vomica.  These 
anlts  were  confirmed  by  the  appearance  of  a  very  careful  paper 
y  Mr.  M.  Conroy,  who  arrived  at  practically  the  same  conclusion. 
Q  the  paper  just  referred  to,  we  also  pointed  out  the  fallacy  of 
(tempting  to  make  a  tincture  of  nux  vomica  of  definite  strength 
'J  determining  the  amount  of  total  extractive  matter  it  contains, 
ach  as  is  attempted  in  the  Pharmacopoeia  of  the  United  States. 
Q  addition  it  was  shown  that  a  stable  tincture  of  nux  vomica  could 
ot  be  prepared  by  dissolving  the  ordinary  commercial  extracts  in 
loohol.  The  commercial  extracts  of  nux  vomica  were  now  ex- 
mined,  and  in  a  paper  read  before  the  Pharmaceutical  Society 
PAarm,  Joum.  [3],  xiv.  443),  a  process  was  described  for  the 
itimation  of  the  alkaloid  in  extract  of  nux  vomica,  which  is  similar 
I  principle  to  that  adopted  in  the  analysis  of  the  tincture  of  nux 
Dmica.  The  analysis  of  twelve  commercial  specimens  indicated 
serious  want  of  uniformity  in  the  alkaloidal  content. 

Thus  oar  report  upon  the  commercial  pharmaceutical  preparations 
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of  nux  vomica  waa  decidedly  unfavourable,  and  showed  that  in  aU 
cases  there  was  a  lack  of  uniformity  which  was  of  grave  importance 
from  a  medical  point  of  view.       For  this  reason  a  new  series  of 
experiments  was  commenced,  with  the  view  of  preparing  phanna* 
ceutical  preparations  of   nux  vomica  that  should  be  as  far  as 
possible  constant  in  alkaloidal  strength.      In  a  communication  t» 
the  Pharmaceutical  Society,  we  have  proposed  a  method  for  pre- 
paring a  standard  extract  of  nux  vomica,  that  is  an  extract  that 
shall  contain  a  constant  quantity  of  total  alkaloid.     Total  alkaloid 
was,  after  much  consideration,  taken  as  the  standard  of  oonstancj^ 
rather  than  strychnine  aloue,  for  reasons  that  have  been  diaonHied 
by  one  of  us  elsewhere  {Pharni  Joum,  [3],  xiv.  875).    The  matbod 
proposed  for  the  preparation  of  a  standard  extract  of  nux  vonuca 
consisted  in  first  preparing,  by  maceration  and  percolation  with 
spirit  of  a  definite  strength,  a  strong  tincture  of  nux  vomioa;  to 
estimate  the  amount  of  total  alkaloid  in  this  tincture ;  and  then  to 
evaporate  a  given  volume  of  it  until  it  had  a  definite  we^t^ 
Fifteen  per  cent,  was  taken  as  the  standard  of  total  alkaloid.   The 
reasons  for  adopting  this  particular  strength  are  fully  discussed  ia 
the  paper,  not  the  least  important  being  that  this  represents  Ae 
strength  of  an  average  commercial  extract  of  nux  vomica,  and  is 
consequently  the  strength  which  is  relied  upon  in  medicine.    Thea 
again,  it  has  been  found  from  numerous  experiments  that,  woridBg 
with  a  good  commercial  specimen  of  nux  vomica,  it  is  alwajs 
feasible  to  prepare  a  standard  extract  of  this  strength  which  pot* 
scsses  the  ordinary  physical  characters  of  an  extract,  while  this 
would  not  be  the  case  if  other  standards  were  adopted.     In  anothsr 
communication  to  the  Pharmaceutical  Society  {Pharm,  Jbttm.[8]» 
xiv.  622),  a  method  was  proposed  for  preparing  a  standard  tinctni* 
of  nux  vomica,  that  is  a  tincture  which  contains  a  constant  qnaotiif 
of  total  alkaloid.     The  exact  standard  of  constancy  was  again  >& 
this  case  deduced   from  the  analyses  of  tinctures  which  are  st 
present  used  in  medicine,  an  average  specimen  of  which  conUios 
about  0'24«  per  cent,  of  total  alkaloid.      This  percentage,  whidi  ^ 
equal  to  one  grain  of  total  alkaloid  in  one  ounce  of  tincture,  yn^ 
therefore  adopted.      It   was  shown  that  the  preparation  of  the 
standard  tincture  coald  be  accomplished  in  two  ways — (1),  by  the 
dilution  of  the  assayed  percolate,  alluded  to  before,  to  a  dedSnit^ 
degree  with  spirit;  or,  (2),  by  the  solution  of  a  definite  quantity 
of  the  standard  extract  in  a  certain  volume   of   spirit,  the  lattsr 
being  of  the  same  strength  that  was  originally  used  in  -mnlring  the 
extract.      In  either  case  a  perfectly  stable  tincture  results.    This 
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conoladed  the  reporfc  upon  the  pharmaceutical  preparations 
X  Tomica,  for  which  a  grant  from  the  Research  Fand  of  this 
frence  had  been  made ;  or,  rather,  the  report  covered  more 
id  than  that  for  which  the  grant  had  been  made,  namely,  an 
iiation  of  the  commercial  preparations  of  nnz  vomica.  From 
^rmaceutical  point  of  view,  this  part  of  the  subject  had  now 
Fallj  worked  out. 

3  specimens  of  the  nnx  vomica  plant  had  now  arrived  from 
•n,  and  we  therefore  commenced  a  complete  chemical  and 
ical  examination  of  them.  In  a  paper  communicated  to  the 
mueuHcal  Journal  [3],  xiv.  1026),  we  have  described  the 
pal  reactions  and  properties  of  a  new  glucoside  that  we  had 
dd  in  large  quantity  from  the  pulp  of  the  fruit,  and  in  small 
ity  from  the  seeds  of  Strychnos  Nux^vomica,  The  glucoside 
sive  called  ^'loganin,"  and  we  propose  at  a  future  time  to 
bely  investigate  its  chemical  constitution. 
»  last  paper  (Pharm,  Jouni.  [3],  xv.  1)  contained  the  results 
rery  laborious  and  detailed  investigation  of  the  chemistry  and 
Y  of  the  Strychnos  Nux-romica  indigenous  to  Ceylon,  specimens 
rich  had  been  collected  by  Dr.  Ondaatje.  The  more  important 
iS  reached  may  be  thus  sammarized.  The  poisonous  nature 
B  palp  which  contains  the  seeds  within  the  fruit  was  experi- 
k]]y  demonstrated  by  physiological  experiment,  and  subse- 
ly  confirmed  by  chemical  analysis,  which  showed  the  presence 
b  per  cent,  of  strychnine,  and  1  per  cent,  of  brncine.  In 
[on  to  these  alkaloids,  the  glucoside  loganin  exists  to  the 
b  of  nearly  5  per  cent.  The  results  of  the  investigation 
)d  that  there  was  no  evidence  of  the  existence  of  a  different 
)8  of  the  plant,  but  that  the  variation  in  the  alkaloidal  content  of 
teds  was  fully  accounted  for  by  difference  of  development.  The 
s  obtained  allowed  us  to  formulate  the  facts  in  the  following 
al  statement  or  law.  The  alkaloidal  content  of  the  seeds  is 
;ly  as  their  size  and  inversely  as  their  number  in  the  frnit. 
seeds  of  the  St)'ychiios  Nux-vomica  indigenous  to  Ceylon  are 
(ularly  remarkable  for  their  high  alkaloidal  content.  One 
nan  of  the  seeds  contained  5 '34  per  cent,  of  total  alkaloid,  a 
sity  far  in  excess  of  that  which  is  usually  supposed  to  exist  in 
ied  of  this  plant. 

8  paper  was  illustrated  by  drawings  from  the  living  plant 
1  were  taken  by  Dr.  Ondaatje,  and  contained  tables  exhibiting 
esults  of  the  chemical  and  botanical  analyses  of  the  seed. 
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The  President  moved  a  yote  of  thanks  to  the  authors,  whose 
absence  ho  regretted,  and  suggested  that  as  the  paper  dealt  to  some 
extent  with  the  question  of  standard  strengths,  though  that  wai 
not  the  only  one  involved,  any  discussion  upon  it  might  be  taken 
in  connection  with  the  subsequent  papers  by  Mr.  Schacht  and 
Mr.  Dott. 


The  next  paper  read  was  entitled — 

NOTES  ON  THE  ESTIMATION  OF  HYDROCYANIC  ACID 

AND  CYANIDES. 

By  Louis  Siebold,  FJ.C.,  F.C.S. 

I  have  on  a  previous  occasion  called  attention  to  the  seriou 

errors  to  which  Liebig's  process  for  the  volumetric  estimation  of 

hydrocyanic  acid   is  liable  if  the  titration  be  conducted  in  the 

presence  of  less  alkali  than  is  requisite  for  the  complete  convenum 

of  the  acid  into  sodium  cyanide  (Year^Book  of  Pharmacy^  18!% 

568).     The  failure  of  litmus  to  indicate  the  point  of  neutralisation, 

and  the  advice  given  in  standard  text-books  to  avoid  an  nndia 

excess  of  soda,  were  mentioned  in  that  paper  as  causes  bat  too 

likely  to  lead  to  the  serious  error  alluded  to,  especially  as  tliii 

failure  of  litmus  as  an  indicator  and  the  injurious  results  of  the  us 

of  an  insufficient  amount  of  alkali  had  never  been  pointed  ooi 

either  by  the  author  of  the  method  or  by  standard  works  on 

analysis.     Since  that  time  various  suggestions  have  been  made  fiv 

guarding  against  this  source  of  error.     Dr.  A.  Senior  reconmieDded 

that  a  small  proportion  of  soda  should  be  used  at  the  beginning  of 

the  titration,  just  enough  to  react  with  litmus,  and  that  furthtf 

additions  of  alkali  should  be  made  as  soon  as  it  was  found  that  tke 

continued  action  of  the  silver  nitrate  solution  caused  this  aUaJisB 

reaction  to  cease,  taking  care  in  this  way  that  the  mixture  was  itiD 

alkaline  at  the  end  of  the  process.     He  thus  made  sure  of  the  nts 

of  a  sufficient  proportion  of  soda,  and  guarded  at  the  same  tuns 

against  a  slight  error  known  to  be  caused  by  the  application  of  ^ 

large  excess  of  alkali  {Year-Booh  of  Pharmacy^  1878,  520).     When 

these  suggestions    were    communicated  to    the   Dublin    meetiBg 

of  this  Conference,  I  expressed  a  doubt  as  to  the  expediency  of  thiB 

plan,  on  the  ground  that  during  the  greater  part  of  the  titration 

the  mixture  would  contain  hydrocyanic  acid  in  the  free  state,  and 

that  the  loss  of  a  small  portion  by  volatilization  would  thus  be  difi- 

cult  to  avoid.     Since  that  time  I  have  had  many  opportunities  of 
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isfying  myself  that  these  apprehensions  were  well  founded,  and 
t  ihe  accnracy  of  the  process  under  these  conditions  depends  on 
rate  of  speed  at  which  the  titration  is  performed.  The  loss  of 
Jj  thns  suffered  may  vary  according  to  temperature  and  speed 
working,  from  mere  traces  up  to  as  much  as  10  per  cent,  of  the 
aal  proportion  present. 

Iffore  recently,  Mr.  P.  MacEwen  has  suggested  the  use  of  phenol- 
ihalein  in  the  place  of  litmus ;  but  since  sodium  cyanide  is  not 
hont  action  on  this  substance,  even  in  the  presence  of  free 
Irocyanic  acid,  this  plan  is  open  to  the  same  objections  as  the 
» JQBt  referred  to.  The  crimson  colour  of  the  mixture,  moreover, 
ders  the  precise  recognition  of  the  end  of  the  titration  with  silver 
rate  somewhat  more  difficult.  What  then  is  the  best  mode  of 
rking  this  test  P  In  dealing  with  this  question  I  wish  to  remind 
I  meeting,  in  the  first  instance,  that  an  excess  of  alkali,  unless 
Ite  unreasonably  large,  does  but  affect  the  result  to  a  very  slight 
ient,  and,  therefore,  does  not  impair  the  test  for  ordinary  pharma- 
itical  purposes.  If,  however,  absolute  accuracy  be  desired,  let  me 
lommend  the  use  of  standard  soda  solution  in  the  place  of  one  of 
known  strength,  and  the  performance  of  a  preliminary  titration 
the  presence  of  a  very  decided  excess  of  alkali,  having  for  its 
ject  an  approximate  estimation  of  the  hydrocyanic  acid  present, 
d  consequently  of  the  quantity  of  soda  solution  required.  The 
xmd  titration  may  then  be  carried  out  with  the  full  knowledge 
the  amount  of  soda  required,  and  by  exceeding  this  proportion 

17  slightly,  so  as  to  ensure  slight  alkalinity  lasting  to  the  end  of 
»  titration,  highly  accurate  results  are  obtained.  This  is  especially 
»  case  if  the  measured  quantity  of  soda  be  introduced  into  the 
aker  first,  and  the  acid  allowed  to  flow  to  it  from  a  burette,  so  as 
prevent  even  the  slightest  loss  by  volatilization.  I  know  of  no 
ler  process  of  analysis  superior  to  this  in  accuracy,  if  this  mode 
working  be  adopted. 

At  last  year's  meeting  of  the  Conference  I  referred  to  the  pro- 

18  of  the  United  States  Pharmacopoeia  for  estimating  the  strength 
hydrocyanic  acid,  in  which  an  excess  of  calcined  magnesia  is 

ed  instead  of  soda,  and  the  addition  of  the  decinormal  silver 
lation  continued  until  the  whole  of  the  cyanogen  is  precipitated 
sOver  cyanide,  the  end  of  the  reaction  being  indicated  by  means 
potassium  chromate.  The  favourable  opinion  I  then  expressed 
garding  the  accuracy  of  this  method  I  have  since  confirmed  by 
rther  estimations ;  but  I  must  add  that  it  is  hardly  equal  in  this 
spect  to  Liebig's  process,  worked  in  accordance  with  my  sug. 

If  u 
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gestions,  and  Las  the  disadyantago  of  being  impaired  by  tW 
presence  of  byditHshloric  acid  or  chlorides.  Speed  of  worldngi  in 
this  case,  is  an  absolute  condition  to  absolate  accnracy,  sinoe  the 
action  of  hydrocyanic  acid  on  magnesia  is  incomplete,  and  remaiDB 
so  until  one  half  of  the  total  silver  solution  required  for  the  process 
has  been  added,  and  hence  there  is  liability  to  loss  by  volatilizaikm. 
To  prevent  this  it  is  best  to  place  the  magnesia  in  a  beaker,  along 
with  the  potassium  chromate,  then  to  add  the  hydrocyanic  acid 
from  a  pipette,  and  now  rapidly  to  run  in  the  silver  solution  from 
a  burette,  until  the  red  coloration  produced  on  the  surface  begioB* 
to  disappear  less  quickly  on  stirring,  after  which  the  remainder  of 
the  silver  solution  may  be  added  drop  by  drop  until  the  reaction  is^ 
completed.  Worked  in  this  manner  the  method  gives  excellent 
results,  especially  as  the  volume  of  silver  solution  required  is- 
double  that  of  the  one  consumed  in  Liebig's  process. 

I  have  now  to  report  that  if  the  precautions  just  described  be 
duly  observed,  the  carbonates  of  magnesium,  calcium,  and  barium 
can  be  substituted  in  this  process  for  the  magnesium  oxide,  thoogb 
in  the  case  of  barium  carbonate  a  much  larger  proportion  is  needed 
than  in  the  other  cases.  What  I  just  stated  respecting  the  action 
of  the  various  carbonates  of  the  alkaline  earths  holds  true  of  the 
substances  not  only  obtained  by  precipitation,  but  also  of  tbe  cor- 
responding native  minerals,  such  as  chalk,  calc-spar,  magnesite,  etc. 
I  do  not  recommend  these  substances  to  be  used  in  the  place  of 
calcined  magnesia,  but  merely  wish  to  recoi*d,  as  an  interesting 
chemical  fact,  the  observation  that  a  body  of  such  extremely  week 
acid  properties  as  hydrocyanic  acid,  which  by  itself  is  withont 
action  on  these  minerals,  can  be  made  to  decompose  them  com^ 
pletely,  and  even  without  heat,  by  tbe  intervention  of  silver  nitrite. 

Further  experiments  respecting  the  double  cyanides  formed  m 
these  titrations  arc  still  in  progress. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  SieboUr 
remarked  that  this  paper  was  in  continuation  of  one  read  last  jesr 
on  the  American  process,  which  the  author  then  seemed  to  preftf^ 
to  Liebig's,  but  he  now  seemed  to  have  somewhat  modified  titft 
view.  Of  course  Liebig's  process  required  certain  precautioofl*  bat 
the  dififerences  which  occurred  with  careless  manipulation  ivere 
overcome  by  Mr.  Siebold  effectually.  This  process  of  using  doaUc 
titration,  he  was  sure  would  give  results  of  the  greatest  pofisiUc^ 
accuracy. 
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Mr.  Natlor  asked  what  was  the  real  objection  to  the  mercuric 
shloride  test.     His  experience  was  that  it  was  very  accurate. 

Mr.  SiEBOLD  agreed  with  Mr.  Naylor  that  that  process  was  very 
iccnrate ;  it  had  proved  so  in  his  hands  at  any  rate,  though  in  one 
rell-known  book  it  was  condemned.  He  did  not  exactly  know  how 
fc.  Allen,  the  author  of  that  book,  arrived  at  this  conclusion.  At 
he  time  the  book  was  published,  he  had  some  conversation  with 
lizn  about  it;  at  that  time  ho  (Mr.  Siebold)  had  had  but  very  little 
xperience  with  the  test,  but  since  then  he  had  repeatedly  tried  it, 
Acl  had  convinced  himself  it  was  very  readily  applicable  and  accu- 
ate,  though  he  could  not  see  that  it  was  superior  to  Liebig's  process. 
'oBsibly  the  reason  Mr.  Allen  did  not  approve  of  it  was  that  he  had 
lot  got  very  accurate  results  by  Liebig's  process  for  comparison, 
.hat  process  being  liable  under  certain  conditions  to  give  inaccurate 
resnlts. 


The  next  paper  read  was — 

FURTHER    CONTRIBUTION    TO    THE    PHARMACY    OF 

LINSEED. 

Br  Thomas  Greenish,  F.C.S.,  F.R.M.S. 

In  a  former  communication  on  this  subject,  read  at  the  British 
Pharmaceutical  Conference  held  in  Edinburgh  in  1871  (Phartn. 
Jaum,  [3],  ii.  p.  211),  attention  was  directed  to  farina  lini  as  de- 
fined in  the  British  Pharmacopoeia,  and  to  the  character  of  the  lin- 
seed meal  at  that  time  met  with  in  many  pharmacies. 

There  were  exhibited  on  that  occasion  samples  of  linseed  from 
the  several  countries  on  which  this  market  was  dependent  for  its 
•applies,  with  the  view  of  showing  not  only  the  difference  between 
the  seed  grown  in  a  northern  and  that  grown  in  a  southern  climate, 
Wt  also  the  kind,  character,  and  relative  proportions  of  the  weed 
seed,  which  were  found  to  accompany  more  or  less  every  sample  of 
Knseed,  either  as  adulterants  or  the  result  of  careless  harvesting  of 
tbe  seed. 

At  the  same  time  attention  was  specially  directed  to  the  presence 
of  cruciferous  seed,  as,  for  instance,  the  wild  mustard  and  the  rape, 
Among  the  weed  seeds  which  accompanied  in  a  greater  or  lesser  pro- 
portion almost  every  sample  of  linseed  that  found  its  way  into  the 
English  market,  either  for  the  production  of  linseed  oil,  linseed  cake 
for  fattening  cattle,  or  the  crushed  linseed  for  pharmaceutical  pur- 
poses.    It  was  pointed  out  that  these  seeds  being  present,  and  in 
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some  samples  to  a  considerable  extent,  there  would  be  a  conseqaenl 
development  of  an  acrid  volatile  oil,  which  most  ensue  on  the  addi- 
tion of  water  in  the  formation  of  a  poultice,  the  cataplasma  lini,  or 
any  other  of  the  cataplasms  in  which  linseed  meal  forms  one  of 
the  ingredients. 

For  the  sake  of  clearness  it  seems  desirable  to  recapitulate,  withf 
out  needless  repetition,  some  of  the  remarks  made  on  that  occasum. 
In  the  London  Pharmacopoeias  of  1836  and  1851,  sem.  lini  contrite 
rendered  ''  bruised  linseed,"  was  directed  to  be  employed  in  mskiiig 
cataplasma  lini  and  the  other  cataplasms  into  the  compositioii  of 
which  linseed  meal  entered ;  but  in  the  British  PharmacopoNft  of 
1868  this  article  is  headed  ^ farina  lini,"  translated  "linseed meil,*' 
and  described  as  *^  the  cake  of  linseed  from  which  the  oil  has  beat 
pressed,  reduced  to  powder/'  and  in  the  formula  for  the  prodnctton 
of  cataplasma  lini,  olive  oil  is  directed  to  be  added  in  the  proportion 
of  half  an  ounce  to  four  ounces  of  the  meal. 

In  the  paper  to  which  reference  has  been  made,  farina  lini,  the 
produce  of  linseed  lightly  crushed,  was  strongly  recommended  as 
the  best  adapted  for  pharmaceutical  requirements.     But  there  weie 
a  few  points  which  could  not  then  be  cleared  up  without  the  assist- 
ance of  some  one  practically  engaged  in  the  crushing  of  linseed,  tf 
for  instance,  the  kind  of  seed  best  adapted  for  the  production  of 
farina  lini ;  the  amount  of  oil,  if  any,  that  should  be  removed  bj 
submitting  the  seed  to  pressure  before  or  after  its  conversion  into 
meal ;  and  the  quantity  of  husk,  if  any,  that  should  be  sifted  oat 
and  separated  from  the  linseed  meal,  so  that  a  farina  lini  maybe 
produced  the  most  suitable  for  the  requirements  of  the  Pharmaoo- 
pooia,  in  the  best  condition  for  keeping,  and  in  every  respect  abreist 
of  the  advancement  of  pharmacy.      If  apology  were  needed  for 
again  referring  to  this  subject,  it  will  be  sufficient  to  state  that 
the  pharmacy  of  linseed  is  in  an  incomplete  state,  and  that  an  article 
of  the  materia  medica  which  has  a  place  in  five  preparations  of  tbe 
British  Pharmacopoeia,  is  admitted  by  pharmacists  to  be  capable  of 
improvement,  and  it  must  be  accepted  as  most  desirable  thattlM 
description  of  the  product  in  the  National  Pharmacopoeia  should 
correspond  with  the  method  generally  recognised  as  the  best  for  the 
production  of  a  farina  lini  capable  of  fulfilling  all  the  requiremeob 
of  the  Pharmacopoeia. 

It  may  be  as  well  at  this  stage  of  the  inquiry  to  pass  in  reTis* 
the  several  kinds  of  linseed  meal  as  usually  met  with  in  commeroe; 
this  course  will  afibrd  the  opportunity  of  discussing  the  merita  or 
demerits  of  each,  and  their  applicability  to  the  requirements  of  aa 
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reparation.    The  samples  on  the  table  will  serre  as  illuE- 

irce  of  the  present:  official  preparation  is  the  oake  of  lin- 
n  which  the  oil  has  been  pressed,  rednced  to  powder.  The 
^e  of  commerce  is  the  resnlt  of  the  pressare  of  the  seed 

the  sake  of  the  oil  employed  in  the  arts  or  for  the  cake 
ittening  cattle.  The  farina  lini  from  this  source  is  there> 
'e-prodact ;  and  withoat  again  entering  npon  a  qneation, 
o  in  the  former  paper,  as  to  the  extent  to  which  contamin- 

maf  hare  been  used  in  the  commercial  prodnction  of  the 
longh  it  has  an  important  bearing  on  the  present  qnestion, 
as  very  undesirable  that  the  linseed  meal  of  the  Pharma- 
lonld  be  a  secondarj  prodact. 


Tirdt. 


oalcellB.  6.  Layerof  elongated  cells,  c.  Fibrous  cell  layer.  A.  Layer 
1  oelb.  c.  Layer  of  piement  cells.  /.  Cell  tiuQe,  with  the  fonna 
lobules  ot  oil. 

pressnre  is  exercised  on  the  seed,  as  in  the  mannfactnro  of 
the  oil,  represented  by  the  globules  observed  in  the  draw- 
is  through  the  farina  on  its  way  to  the  surface  for  collec- 
mnst  necessarily  eaturate  with  oil  the  whole  mass,  so  that 
t  of  oily  surface  exposed  to  atmospheric  inflnence  aud  the 
to  oxidation  must  be  enormously  increased ;  for  thia  reason 
.re  objections  must  always  apply  to  the  cake  as  a  source  of 
a  lini.  Besides,  the  most  contaminated  seed  may  have  been 
he  mannfactore  of  the  cake,  needing  only  the  addition  of 

a  kindly  lent  by  the 


470         BRITISH  PHAKMACKUTICAL  CONFERKNCS. 

water  for  the  development  of  an  acrid  volatile  oil  never  contem- 
plated in  the  formula  for  making  the  linseed  cataplasm. 

In  the  first  instance  the  nataral  oil  is  removed  from  its  own  cells 
in  the  seed,  and  its  oxidation  consequently  promoted,  and  then  aboHt 
the  same  percentage  of  olive  oil  is  directed  to  be  added  in  maldog 
the  poultice.  Of  course  it  is  possible  to  employ  a  pure  cake  in  the 
manufacture  of  the  meal,  but  even  with  that  condition  the  very 
strongest  objections  apply  to  the  process  of  its  manufacture,  whidi 
I  have  just  commented  on.  The  farina  lini  from  this  source  and 
corresponding  with  the  instructions  of  the  British  Pharmacopoeia  is 
a  dry  meal,  and  represented  by  sample  No.  1. 

There  are  hero  two  samples  of  light  crushed  linseed ;  in  neither 
of  them  has  the  seed  been  subjected  to  any  process  beyond  that  of 
being  lightly  crushed.  No.  2  represents  the  crushed  linseed  as  it 
falls  from  the  rollers.  No.  3  the  same,  with  about  20  per  cent  re- 
moved, as  husk,  in  order  to  make  the  article  approximate  more 
closely  to  the  term  meal.  In  both  of  these  samples,  Nos.  2  and  3, 
there  has  been  the  smallest  possible  disturbance  of  the  oil  from  its 
natural  position  in  the  several  cells.  From  No.  2  about  20  per 
cent,  has  been  removed  as  husk,  as  represented  in  No.  3 ;  this  u 
known  as  the  best  light  crushed  linseed. 

From  what  I  have  stiited,  my  conclusions  will  have  been  an- 
ticipated, that  serious  objections  apply  to  any  linseed  cake  as  s 
source  of  the  official  farina  lini ;  and  that  a  linseed  rich  in  fiwrina, 
with  the  smallest  possible  amount  of  weed  seed  (and  Bombay  linseed 
as  a  rule  fulfils  these  requirements),  lightly  crushed  between  iron 
rollers  without  the  removal  of  any  oil,  should  be  the  source  of  we 
farina  lini  of  the  Pharmacopoeia.  The  removal  of  about  20  per 
cent,  as  husk  makes  it  approximate  more  closely  to  a  meal,  and  is 
in  no  way  detrimental  to  its  future  employment  in  the  aerwal 
Pharmacopa3ia  cataplasms. 

In  being  lightly  crushed,  the  oil  in  its  natural  cells  is  scarcely  »k 
all  disturbed,  and  therefore,  but  slightly  exposed  to  oxidation  from 
atmospheric  infiuonccs.  The  product  contains  the  whole  of  we 
oil,  averaging  from  30  per  cent,  to  -33  per  cent,  originally  present 
in  the  seed. 

This  farina  is  not  a  secondary  product,  but  prepared  especially 
for  the  requirements  of  the  pharmacist.  It  will  keep  good  for 
several  months,  which  may  bo  considered  a  reasonable  length  of 
time,  under  the  ordinary  conditions  of  storage  in  a  pharmacy. 

Sample  No.  4  is  tlie  light  crushed  linseed  as  represented  in  ^<>• 
'2  without  the  removal  of  any  portion  of  the  husk  ;  but  after  being 
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shed  it  is  subjected  to  the  action  of  edge- runners,  which  by 
ir  pressure  distribute  the  oil  throughout  the  entire  mass.  The 
alt  is  a  greasy  meal,  inelegant,  with  an  increased  liability  to 
dation  due  to  that  part  of  the  process  which  has  reference  to 
I  edge-runners.  This  substance  is  not  suited  for  general  use  in 
irmacy. 

[  have  stated  that  preference  is  given  to  the  sample  of  crushed 
seed  No.  3,  and  that  it  is  known  by  the  term  "  best  light  crashed 
leed."  It  is  No.  2  with  about  20  per  cent,  removed  as  husk, 
e  question  may  be  asked  here,  if  the  removal  of  20  per  cent,  be 
improvement,  in  that  the  result  moro  nearly  represents  a  true 
aJ,  why  not  take  out  the  whole  of  the  husk,  so  as  to  make  farina 
i  approximate  to  farina  tritici  ? 

En  detailing  the  result  of  some  experiments  on  this  subject,  it 
LI  be  seen  that  althoagh  20  per  cent,  of  husk  may  bo  removed 
Ui  advantage  to  its  appearance  and  no  disadvantage  to  its 
iployment  for  cataplasms,  yet  the  entire  husk  coald  not  be 
moved  without  the  loss  of  a  quality  that  seems  very  desirable 
a  poultice. 

It  will  be  necessary  here  to  refer  to  some  curious  points  in  the 
3nomy  of  plant  life  for  an  explanation  of  my  reasons  for  this 
nclusion.  Referring  again  to  the  drawing  Fig.  1,  a  transverse 
otion  of  linseed,  the  epidermal  cells  (a)  are  observed,  in  which,  in 
ntact  with  water,  vegetable  mucilage  is  formed  and  exudes, 
siding  a  gummy  solution  familiar  to  the  pharmacist  in  the  pre. 
ration  of  infusion  of  linseed.  If  a  cataplasm  be  made  of  No.  3 
mple  of  farina,  or,  which  is  the  same  thing  No.  2  with  about 
^  per  cent,  of  husk  removed,  a  plastic  cataplasm  is  the  result ;  but 
the  greater  part  of  the  husk  be  removed,  sufficient  vegetable 
acilage,  which  proceeds  from  the  husk,  is  not  formed  to  give  the 
mltice  a  plastic  character,  and  the  result  is  a  semi-liquid  paste 
tixer  than  a  poultice,  which  will  not  hold  its  place  when  applied, 
>ing  deprived  of  that  adhesive  property  given  to  it  by  the  vege- 
hle  mucilage.  This  vegetable  mucilage  is  due  to  a  transformation 
*  cellular  tissue  into  other  substances,  a  change  which  frequently 
xmrs  in  plant  life,  some  of  our  gums  being  thus  produced.  Some- 
hat  similar  in  its  nature  to  the  formation  of  gum  is  the  conversion 
to  mucilage  of  the  epidermal  cells  of  many  seeds,  as  in  that  now 
ider  consideration,  the  linseed  ;  also  the  quince,  fleabane,  and 
ustard  seed.  When  placed  in  water  the  cell  wall  becomes  ex- 
issively  thickened,  the  innermost  layers  swell,  burst  the  outer 
yers,  and  discharge  a  transparent  substance  called  vegetable  muci- 
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lage,  difiering  in  its  character  from  that  which,  !s  Imown  to  tbt 
pharmaciBt  as  macilage,  in  that  it  ia  not  predpitftted  on  the  additica 
of  Bpirit,  and  differing;  also  from  albumen  in  not  being  coagolited 
by  haat;  neither  is  it  a  secretion  of  the  celL  This  change  majbe 
observed  in  placing  a  thin  transverse  section  of  iineeed  ondn* 
cover-glass.  With  spirit  as  a  medinm,  no  change  takes  place;  int 
on  the  addition  of  water,  the  separation  of  laminee,  less  formal  thu 
that  indicated  in  the  drawing,  with  the  formation  of  the  mooiligt, 
will  be  gradnally  developed. 

The  second  drawing,  Fig.  2,  has  no  reference  to  this  paper,  bat 
is  a  longitndinal  section  showing  the  typical  cell  tissue,  c  and  din 
the  drawing,  Fig.  1,  by  which  linseed  is  det«cted  nnder  the  Duao- 


Ecope  when  it  occnrs  as  an  adulterant,  or  in  some  oaaixa^ 
where  it  shonld  have  no  place. 

Another  question  of  some  importance  will  also  saggest  itM"- 
How  shoald  the  linseed  meal  of  the  fntare  be  described  in  tk 
Pharmacopceia  ?  The  definition  shonld  be  somewhat  broad,  or  tw 
pharmacist  may  be  harassed  by  the  pnblic  analyst.  ProbiUf  * 
retnm  to  the  term  miii.  Hiti  eontrita  of  the  Pharmaoopceias  of  IS** 
and  1851,  and  the  description  "  cmsbed  linseed,"  would  be  n^' 
ficiontly  definite,  leaving  the  elegance  of  the  preparation  to  tfx 
discretion  of  the  pharmacist.  The  dry  and  generally  inp^'* 
lioseed  meal,  the  produce  of  the  cake  deprived  of  its  oil  and  gnmol 
to  powder,  will  still  be  kept  by  the  wholesale  dealer  for  the  nipplf 
at  a  cheaper  rate  of  the  wants  of  a  poor  neighbonrhood,  and  (>* 
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material  for  lating  the  steam  apparatus  of  the  pharmacist,  for 
which  the  cmshed  linseed  is  not  adapted;  but  the  pharmacist 
owes  it  to  his  calling  to  bring  his  educated  intelligence  and  his 
practical  knowledge  to  bear  on  the  impi-ovement  of  any  prepara- 
tion  between  the  issue  of  successive  Pharmacopooias,  so  that  each 
sacceeding  one  may  fully  represent  progressive  pharmacy. 

I  am  indebted  to  the  firm  of  Sadler,  Firth  &  Ross,  seed  crushers, 
Ghreat  Guildford  Street,  Southwark,  for  much  practical  informa- 
tioD|  for  their  courtesy  in  allowing  me  to  see  the  crushing  mills 
in  operation,  and  also  for  the  samples  I  have  the  pleasure  of 
exhibiting  in  illustration  of  this  paper. 


A  vote  of  thanks  having  been  passed  to  Mr.  Greenish, 
Professor  Redwood  said  he  did  not  at  all  object  to  the  general 
purport  of  Mr.  Greenish's  recommendation  with  reference  to  lin- 
seed meal.  Formerly  he  was  opposed  to  the  recognition  of  crushed 
linseed  in  the  Pharmacopoeia  as  linseed  meal,  and  he  still  was  not 
prepared  to  admit  that  the  term  used  in  the  London  Pharmacopoeia, 
semtna  lini  contrita,  signified  crushed  linseed.  The  word  contrita 
was  translated  by  Mr.  Phillips,  the  author  of  the  Pharmacopoeia,  as 
powdered  linseed ;  whilst  at  the  time  the  Pharmacopoeia  was  pub- 
lished, in  1836  and  1851,  crushed  linseed  was  certainly  not  in 
common  use  amongst  pharmacists,  and  at  the  earlier  date  he  was 
not  sure  it  was  ever  met  with.  At  any  rate,  he  knew  that  in  some 
of  the  first  establishments  in  London  such  a  thing  was  never  used, 
or  recognised  in  any  way  as  linseed  meal.  He  considered,  there- 
fore, that  what  was  intended  in  the  London  Pharmacopoeia  was  the 
article  in  common  use,  viz.,  linseed  which  had  first  been  crushed, 
and  the  oil  extracted,  and  then  the  cake  reduced  to  a  powder.  At 
the  time  when  the  British  Pharmacopoeia  was  being  drawn  up,  he 
was  under  the  impression,  derived  from  his  own  observations  and 
corroborated  by  what  he  had  learned  from  others,  that  the  crushed 
linseed  which  was  then  coming  into  use  as  the  basis  of  poultices 
was  not  approved  by  all  who  used  it,  especially  that  it  was  liable 
to  become  mouldy  when  kept  in  a  closed  vessel,  and  that  on  that 
account  many  gave  the  preference  to  the  older  preparation.  The 
authors  of  the  British  Pharmacopoeia  were  of  opinion  that  the  older 
preparation,  if  used  with  a  small  portion  of  oil,  was  preferable  to 
the  newer  kind  of  crushed  linseed  containing  its  own  oil.  Since 
then,  seeing  that  crushed  linseed  had  largely  superseded  the  older 
preparation,  he  had  come  to  the  conclusion  that  it  would  be  wise 
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to  recojrnise  it.     But  still  there  were  certain  considerations  which 
had  to  be  borne  in  mind.     AUnsion  had  been  made  to  the  effect 
that  liDseed  was'very  liable  to  adulteration,  especially  by  cruciferous 
seeds,  which  yielded  an  irritating  product  when  made  into  paste 
with  water,  and  which  required  to  be  specially  guarded  against. 
But  was  there  not  more  liability  to  this  contamination  in  crushed 
linseed  prepared  especially  for  pharmaceutical  purposes,  than  in  the 
powder  produced  from  seed  from  which  the  oil  had  been  remoyed  ? 
Mr.  Greenish,  he  saw,  shook  his  head,  but  he  would  throw  oat  a 
few  points  for  consideration.     It  was  well-known  that  for  many 
years  there  had  been  considerable  difficulty  in  obtaining  pure  lin- 
seed oil,  and  this  was  a  serious  complaint  with  painters,  because 
the  seeds  from  which  the  oil  was  extracted  contained  foreign  seeds 
yielding  oil  which  had  not  the  same  drying  properties  as  pare 
linseed  oil  possessed.     The  consequence  had  been  that  oil  merchants 
and  oil  pressers  had  resorted  to  the  most  stringent  means  for  ex- 
-eluding  all  linseed  containing  these  cruciferous  seeds,  and  a  socie^ 
had  been  formed  in  London,  and  maintained  at  a  large  cost,  the 
secretary  having  a  salary  of  £800  or  £1000  a  year,  and  having  a 
large  establishment  under  him,  and  all  linseed  to  be  nsed  for  oil- 
pressing  was  now  subjected  to  the  most  careful  scrutiny,  especiaUj 
as  to  the  proportion  of  foreign  seeds  it  contained.      He  took  it 
therefore  that  the  oil  now  produced  for  painters  was  made  from 
the  purest  possible  seed.     But  it  would  require  great  care  and  veiy 
nice  observation  on  the  part  of  pharmacists  to  guard  against  tbe 
use  of  inferior  seeds  which  had  not  been  passed  by  the  Linseed 
Association  of  London,  where   they  were  all  microscopically  ex- 
amined ;    and  which   inferior  seeds  would    be  very  likely  to  be 
crushed  for  pharmaceutical  use.      It  would  be  looked  upon,  com- 
mercially and  economically,  much  more  important  to   importers 
and  dealers  on  a  large  scale  to  be  able  to  supply  seed  which  woold 
yield  an  oil  which  was  above  suspicion,  than  to  supply  a  good 
article  for  pharmacy  ;  therefore,  although  he  had  come  to  the  con- 
clusion that  crushed  linseed  must  be  recognised,  ho  wanted  to  see 
some  means  of  excluding  from  it  those  inferior  seeds  which  wtfe 
not  fit  to  be  used  in  pharmacy  any  more  than  for  the  extraction 
of  oil. 

Mr.  Wrexn  said  he  was  much  interested  in  this  subject,  and  had 
thought  of  introducing  it  himself.  Having  occasion  to  apply  for 
a  quotation  for  linseed  cake  for  the  production  of  linseed  meil} 
he  found  the  dealer  would  not  guarantee  its  purity,  saying  if  pnw 
cake  were  required  it  would  have  to  be  specially  prepared.    The 
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first  thing  requisite  was  to  get  rid  of  the  round,  irritating  seeds, 
which  were  principally  cruciferous.  Now,  in  a  ramhle  in  Hertford- 
shire, he  had  come  across  an  agricultural  implement  manufacturer, 
who  was  just  introducing  to  farmers  a  machine  for  th6  separation 
of  round  seeds  from  wheat  and  oats,  which  consisted  of  a  long 
cylinder  revolving  at  an  angle  of  15°  to  20°,  and  having  a  numher 
of  holes  perforated  in  it,  through  which  the  round  seeds  escaped, 
whilst  the  wheat  and  oats  fell  to  the  end.  It  struck  him  that  a 
small  machine  of  similar  construction  might  very  well  be  employed 
by  pharmacists  for  clearing  linseed,  and  they  could  then,  with  a 
small  mill,  crush  their  own  linseed  as  it  was  required. 

Mr.  Borland  thought  Mr.  Greenish  had  failed  to  show  any 
reason  for  removing  20  per  cent,  of  the  husk,  which  must  at  the 
same  time  remove  a  large  percentage  of  the  mucilaginous  cells. 
If  the  80  per  cent,  of  husk  allowed  to  remain  were  an  advantage, 
why  should  the  20  per  cent,  be  removed  ?  He  would  also  direct 
attention  to  other  adulterants  which  were  found  in  linseed  meal. 
A  short  time  ago  a  sample  was  submitted  to  him  for  examination 
which  contained  undoubtedly  cereal  grains,  and  by  the  ordinary 
iodine  test  starch  granules  were  immediately  detected.  On  re- 
ferring to  some  works  on  the  subject,  he  was  astonished  to  find 
that  linseed,  as  sometimes  met  with,  which  had  been  collected 
when  the  seeds  were  unripe,  contained  a  considerable  quantity  of 
starch,  but  when  thoroughly  ripe  they  contained  no  starch  at  all. 
This,  therefore,  was  a  ready  means  of  ascertaining  whether  the 
linseed  had  been  collected  at  the  proper  time,  and  showed  again 
the  importance  of  a  knowledge  of  physiological  botany. 

^Ir,  Frazer  said  his  house  had  sold  nothing  but  pure  crushed 
linseed  since  1838  :  no  complaint  had  been  received  from  any  eas- 
terner, whilst  a  higher  price  had  been  obtained  for  it  than  was 
given  for  the  ordinary  linseed  meal.  There  was  no  difficulty  in 
getting  good  seed  if  you  gave  a  good  price. 

Mr.  Holmes  said  he  had  had  the  opportunity  of  examining 
a  large  number  of  samples  of  linseed,  and  had  also  visited  the 
establishment  of  the  Linseed  Association,  and  his  experience  agreed 
with  Mr.  Frazer's,  that  any  one  who  would  pay  the  price  could 
always  get  perfectly  pure  linseed,  but  if  not,  it  could  be  got  of  any 
quality  required.  There  were  three  varieties  in  commerce  which 
were  generally  tolerably  pure,  the  English,  the  Dutch,  and  the 
Sicilian.  The  English  and  Dutch  were  both  small  and  dark ;  the 
Sicilian  was  rather  large.  Mr.  Greenish  recommended  the  Bom- 
bay, the  specimen  shown  being  rather  a  large  seed,  and  he  should 
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like  to  ask  him  whether  he  recommended  large  or  small  seed  ts 
best  suited  for  pharmaeeatical  purposes.  Bombay  being  a  large 
emporium  of  drngs  in  the  East,  the  varieties  which  came  there 
would  be  of  all  kinds.  The  specimen  shown  was  a  verj  good 
sample,  but  he  had  seen  Bombay  linseed  which  contained  more 
cmciferoQS  seeds  even  than  the  Russian.  With  reference  to  Pro- 
fessor  Hcdwood's  remarks,  no  doubt  the  pure  linseed  cake  could  be 
got  if  a  good  price  were  paid  ;  but  as  a  matter  of  fact,  that  used  in 
feeding  cattle  was  oflen  exceedingly  impure,  as  could  be  seen  from 
reports  in  the  Lire  Stock  Journal  and  other  papers,  and  he  did  not 
see  how  they  were  to  ensure  getting  that  cake  only  from  wliieh 
the  best  oil  had  been  extracted,  as  Professor  Redwood  snggestod. 
It  seemed  to  him  the  best  way  for  every  pharmacist  to  get  the  best 
linseed  he  could,  and  grind  it  himself. 

Mr.  Bottle  said  he  went  a  long  way  with  Mr.  Greenish  in  prefOT- 
ring  crnshed  linseed  to  the  old  linseed  meal,  but  he  did  not  agree  witb 
him  as  to  taking  out  20  per  cent,  of  the  husk,  as  a  large  quantitj  of 
mucilage  would  thereby  be  lost.     He  was  old  enough  to  remember 
the  time  when  there  was  no  difficulty  in  getting  pure  linseed  meal  or 
pure  linseed  oil,  even  before  the  days  of  machinery  for  sepaiaftiog 
cruciferoQs  seeds.     The  linseed  was  grown  in  good  condition,  uA 
the  oil  was  produced  in  fairly  good  condition ;  then,  unfortunatelff 
the  oil  was  wanted  at  a  lower  price,  and  adulterants  were  introduced 
into  the  seed,  and  the  cake  partook  of  the  adulteration,  and  so 
a  very  imperfect  material  for  a  poultice  resulted.      He  had  for 
many  years  kept  crushed  linseed,  and  did  not  find  it  go  bad.   ^ 
the  seed  were  in  good  condition  when  crushed,  it  kept  vexy  well» 
quite  as  well  as  the  old  dry  powder.     At  the  same  time,  if  a  good 
price  were  paid,  he  believed  a  cake  conld  be  procured  which  would 
yield  pnre  linseed  powder ;  the  only  difficulty  was  in  giving  Ae 
price  for  it,  and  knowing  you  were  dealing  with  respectable  peoptA* 
In  Kent  a  great  many  farmers  were  in  the  habit  of  crushing  tbeir 
own  linseed,  because  they  could  not  bay  cake  which  yielded  safciB- 
factory  results;    and   he   got   his   crashed    linseed  from  a  large 
farmer,  a  friend  of  his,  who  had  a  crushing  milL      He  bad  ^ 
spected  the  seed,  and  foand  that  no  special  process  was  adopted,  or 
needed,  for  removing   impurities.      It  certainly  did  not  contain 
2^  per  cent.,  or  anything  like  that  amount  of  impurity ;  here  aod 
there  you  might  find  a  cruciferous  seed,  which  might  be  remoted 
if  necessary  by  the  process  that  had  been  mentioned,  and  was  now 
largely  used  for  cleaning  foreign  wheats. 

Mr.  Atkins  said  it  was  interesting  to  notice  the  progress  wbicb 
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had  taken  place  in  connection  with  this  subject  since  Mr.  Greenish 
read  a  paper  npon  it  at  the  Edinburgh  meeting  thirteen  years  ago. 
In  ihe  benighted  south  they  were  not  then  so  far  advanced  as  in 
Glasgow,  where  Mr.  Frazer,  it  appeared,  had  always  been  using 
crushed  seed.  At  that  date  they  were  then  largely  using  the 
powdered  cake,  though  the  meal  with  the  oil  in  it  was  gradually 
coming  into  use,  and  in  his  own  district  it  had  now  entirely  super- 
seded the  dry  meal.  He  understood  that  Professor  Kedwood  rather 
&voared  the  plan  of  selecting  pure  cake,  powdering  it,  and  then 
adding  oil ;  but  the  method  put  forward  in  the  paper  seemed  to 
him  preferable,  of  selecting  a  pure  seed,  crushing  it,  and  retaining 
the  oil.  There  might  be  care  taken  in  selecting  seed  for  crushing 
in  London ;  but  he  should  like  to  know  if  the  same  test  were 
applied  in  Hull,  which  was  one  of  the  largest  markets  in  the  king- 
dom. No  doubt  linseed  oil  was  an  important  article,  but  he 
doabted  if  the  cake  were  not  of  quite  equal  importance  in  a  com- 
mercial point  of  view. 

Mr.  Clark  said  there  was  no  difficulty  in  getting  pure  seed  or 
pare  meal,  and  as  to  cake,  there  had  never  been  a  time  when  such  a 
large  proportion  of  pure  cake  was  sold.  Many  houses  would  send 
oat  a  written  guarantee  with  it,  that  it  was  pure,  according  to  Dr. 
Voelckcr's  analysis.  The  facilities  for  cleaning  seeds  were  now 
yery  great,  and  he  had  seen  samples  much  better  than  the  one  Mr. 
Greenish  had  shown.  The  same  thing  applied  to  oil ;  there  was  no 
difficulty  in  getting  pure  linseed  oil  if  you  would  pay  for  it,  but  if 
yea  only  paid  a  second-class  price,  you  could  not  expect  a  first- 
class  article.  He  was  told  by  varnish  makers  that  there  was  not 
the  same  difficulty  there  was  some  years  ago  in  obtaining  genuine 
linseed  oil.  Wholesale  dealers  would  supply  crushed  linseed  from 
seed,  a  sample  of  which  they  would  send,  and  guarantee  it,  and 
at  such  a  price  that  he  thought  it  useless  for  chemists  to  think  of 
crashing  it  themselves.  They  used  to  do  so,  but  they  could  now 
obtain  it  ready  crushed  more  cheaply,  and,  he  believed,  equal  in 
quality. 

Mr.  Hasselby  said  he  knew  something  of  this  matter,  as  he 
came  from  the  neighbourhood  of  Hull.  He  had  linseed  in  stock 
similar  to  sample  No.  4,  and  found  it  did  not  keep  well ;  it  turned 
soar  ;  the  patients  did  not  like  it,  and  ihe  medical  men  complained. 
At  one  timo  they  used  ordinary  linseed  meal  and  mixed  oil  with  it, 
and  during  his  apprenticeship  it  had  a  great  sale  ;  but  it  had  now 
gone  entirely  out  of  use,  because  medical  men  had  an  idea  that 
crushed  linseed  with  the  oil  in  it  was  the  best,  and  they  impressed 
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on  their  patients  that  they  must  get  it.  Pare  crashed  linaeed 
could  be  boaght  by  paying  the  price,  bat  in  many  places  chemistft 
had  to  compete  with  grocers,  who  knew  nothing  about  craciferoi» 
seeds,  and  never  cared  to  examine  the  quality  of  the  linseed  meal 
they  sold.  There  was  no  doabt  the  linseed  should  be  clean.  One 
question  was,  where  did  all  the  English  linseed  go  to  ?  He  thooght 
it  was  largely  used  by  the  farmers  and  squires,  who  found  that  if 
their  cattle  had  pure  linseed  cake  they  yielded  more  milk,  and  it 
was  free  from  all  unplesant  taste.  He  agreed  with  Professor  Bed- 
wood  that  if  you  bought  linseed  cake  which  had  already  had  tlie- 
oil  extracted  from  it,  it  had  probably  passed  a  certain  standard,  and 
must  be,  to  a  certain  extent,  pure ;  but  then  there  was  the  difficulty 
that  medical  men  now  preferred  the  crushed  linseed  with  the  oil  in. 
This  point  must,  of  course,  be  decided  by  the  medical  men  them- 
selves. Did  it  retain  the  heat  longer,  and  was  it  more  beneficial  ? 
He  was  inclined  to  think  that  the  old  lini  farina  did  very  well,  and 
was  as  useful  in  the  euro  of  boils  and  carbuncles  as  the  modem 
crushed  linseed  ;  but  there  was  another  article  which  was  now 
pushing  it  out  of  the  market,  powdered  slippery  elm  bark,  whidi, 
after  a  deal  of  hesitation,  and  after  using  crushed  linseed  in  yaio, 
he  had  himself  found  very  efficacious  in  the  care  of  a  carbonde. 
There  was  a  lot  of  whitish  linseed  in  the  market,  which  he  shonld 
like  to  know  more  about ;'  he  fancied  it  was  Persian. 

Mr.  Holmes  said  it  was  Indian. 

Mr.  Hasselbt  said  he  had  lately  had  some  of  this  light  linBeed, 
which  his  customers  seemed  to  like  better  than  the  dark.  Hariog^ 
inquired  of  a  dealer  if  he  could  supply  it,  he  said  he  thought  ht 
could,  and  he  had  a  hundredweight  to  try ;  it  looked  very  nice, 
but  when  he  came  to  examine  it  he  found  a  certain  percentage 
of  crashed  horse-beans,  the  white  flour  of  which  made  the  sample 
look  very  nice.  He  thought  it  would  be  well  if  the  students  at  the 
Square  were  more  instracted  in  the  use  of  the  microscope  for  the 
detection  of  such  adulterations,  and  that  a  few  articles  in  ^e 
Journal  on  sacli  matters  would  be  of  great  advantage  to  the  tiade. 

Mr  JVIartindale  said  his  father,  who  was  a  farmer,  used  to  gtow 
linseed,  but  he  kept  it  for  home  use.  He  was  under  the  impression 
that  the  large  seed,  which  mostly  came  to  Hull,  was  Russian  seed, 
and  it  was  very  pure  seed  until  the  time  of  the  Russian  war,  when, 
owing  to  the  closing  of  the  Russian  ports,  they  had  to  look  to 
India  for  it.  The  Indian  seed,  being  very  prolific,  got  mixed  with 
cruciferous  seeds,  and  hence  it  was  not  so  pure  as  it  used  to  be. 

Mr.  Greenish  said  that  was  about  the  trath  as  regarded  Rasaan 
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9dy  but  the  seeds  from  Bombay  and  Sicily  were,  as  a  rale,  very 
w  from  any  weed  seed. 

Mr.  Mabtinoale  continued,  that  in  most  London  hospitals  the 
iwdered  cake  was  nsed,  and  in  particular  one  of  the  surgeons  of 
e  Marylebone  Dispensary,  on  the  committee  of  which  he  was, 
sisted  on  his  patients  having  the  powdered  cake,  and  would  not 
kve  the  crushed  linseed.  He  generally  supplied  crushed  linseed 
mself,  because  the  public  preferred  it,  but  as  to  the  comparative 
Bfrits  of  the  two,  he  was  in  some  doubt.  In  his  younger  days 
(thing  but  the  powdered  cake  was  used  ;  then  one  or  two  West- 
id  chemists  introduced  the  crushed  linseed  as  a  novelty,  but  he 
kd  his  doubts  as  to  its  real  superiority.  In  his  opinion  it  was  the 
aoiliCge  and  the  hot  application  which  was  beneficial.  He 
ought  the  demand  of  the  farmers  for  cake  was  quite  equal  to  that 
'  the  painters  for  the  oil. 

Mr.  Farnworth  (Blackburn)  said  he  had  had  some  experience  in 
is  substance,  and  he  found  the  only  satisfactory  article  was  English 
'  Irish  linseed.  With  reference  to  the  drying  properties  of  linseed 
1,  he  found  from  consulting  oil  merchants  and  manufacturers^ 
lat  the  Baltic  seed  made  the  best  drying  oil.  In  Liverpool,  where 
icilian^  Italian  and  Indian  seed  was  much  used,  a  much  lighter 
floured  oil  was  produced,  which  could  be  used  for  grinding  up 
ith  white  lead,  but  it  did  not  dry  so  well.  The  ground  linseed  he 
)t  was  very  satisfactory,  and  his  customers  liked  it  very  well. 
;  was  English  linseed  crushed  between  stones,  and  much  resembled 
[r.  Greenish's  sample. 

The  President  said  this  was  a  very  interesting  and  practical  sub- 
ct,  which  always  elicited  a  good  deal  of  discussion.  The  old- 
shioned  way  of  testing  linseed  was  to  chew  it :  if  it  was  gritty  it 
id  sand  in  it,  and  if  it  stung  the  tongue  it  had  some  other  seeds 
lixed ;  but  that  was  only  a  rough  test  which  was  not  considered 
dentific  enough  for  the  present  day. 

Mr.  Greenish,  in  reply,  said  his  main  object  had  been  to  point 
it  the  necessity  of  including  crushed  linseed  in  the  future  Pharma- 
>poeia.  He  thought  the  term  sem.  lini  conirita  would  do  for  it 
ery  well,  without  reference  to  what  it  might  have  meant  in  the 
Id  Pharmacopoeia.  Professor  Bedwood  had  stated  that  it  was 
ery  difiBcult  to  get  a  good  linseed  oil,  on  account  of  the  presence 
E  these  cruciferous  seed,  and  necessarily  the  same  seeds  must  be 
>und  in  the  cake.  He  objected  in  toto  to  using  cake,  even  when 
lanufactured  for  the  express  purpose,  in  the  formation  of  linseed 
leal ;  it  was  more  consistent  with  pharmacy  to  have  a  linseed  meal 
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made  specially  for  the  pnrpose.     He  had  taken  a  casoal  sample,  not 
picked,  of  Bombay  linseed,  to  illustrate  the  very  small  amoont  of 
adulteration  or  admixture ;  there  could  not  be  more  than  2  or  3  per 
cent,  in  it.     On  the  other  hand,  he  had  specimens  of  linseed  from 
northei*n  climates  which  contained  an  enormous  quantity  of  oiher 
seeds,  and  he  thought  the  use  in  pharmacy  of  cake  from  whioh  the 
oil  had  been  pressed  for  other  purposes  was  not  worthy  of  plutf^ 
macists  of  the  present  day.     There  was   much  less   difliculty  in 
taking  away  small  foreign  seeds  from  the  large  Bombay  linseed 
than  from  the  smaller  varieties.     It  also  yielded  a  much  larger 
quantity  of  farina  in  proportion  than  the  small  seeds  from  northern 
climates,  whioh  came  from  the   Baltic   ports.     Mr.    Borland  had 
objected  to  20  per  cent,  of  husk  being  removed,  but  his  idea  was 
that  BO  long  as  there  was  the  amount  of  husk  left  which  would  ^yb 
a  gelatinous  poultice,  there  was  quite  enough.     A  poultice  made 
from  such  a  material  would  remain  the  same  size,  and  on  the  place 
where  it  was  put,  whereas  without  any  husk  at  all  it  would  ran, 
almost  like  mustard.     He  had  worked  at  this  subject  for  a  long  time, 
and  he  could  say  from  a  very  extended  course  of  observation,  that 
crushed  linseed  was  remarkably  free  from  any  adulteration  what- 
ever.     His  opinion,  which  was  in  accordance  with  that  expressed 
by  Mr.  Hanbury  eleven  years  ago,   was  that    this  was  the  best 
article  to  keep,  and  the  one  which  every  chemist  ought  to  keep^ 
although  he  might  also  have  the  powder  for  those  who  wanted  a 
linseed  meal  at  a  lower  price. 

In  reply  to  a  further  qucstiou,  Mr.  Greenish  said  that  he  re- 
moved 20  per  cent,  of  the  husk  because  it  made  the  cmshed 
linseed  look  more  like  linseed  meal,  and  did  not  at  all  interfsro 
with  the  gelatinous  character  of  the  poultice. 


The  following  papers  were  then  read : — 

STANDARDIZING     OF    PHARMACEUTICAL     PREPABA. 

TIONS. 

By  G.  F.  Schacht,  F.C.S. 

The  subject  of  standardizing  our  potent  remedies  has  of  Us 
excited  a  good  deal  of  attention  in^the  pharmaceutical  mind. 

The  idea  contained  within  the  words  is  excellent,  for  it  must  he 
admitted  to  be  of  the  first  importance  that  the  physician  should 
know  exactly  what  he  is  administering  to  his  patient^  and  at  first 
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sight  this  great  desideratum  appears  to  be  identified  with  the  fact 
of  "standardizing."  Bat  I  have  felt  that,  like  many  other  doc- 
trines of  value,  it  is  capable  of  erroneous  application;  and  an 
attempt  to  estimate  the  subject  fully,  and  especially  in  its  relation 
to  the  obligations  of  pharmacy  towards  the  art  of  medicine,  has  led 
me  to  certain  conclusions  that  I  should  like  to  express. 

It  may  be  better  perhaps  that  I  state  them  at  once. 

The  first  is — that  it  is  our  duty  as  pharmacists  to  standardize 
with  even  severe  accuracy  all  preparations  that  are  of  known 
definite  composition — and  these  only.  And  the  second  is,  that  we 
should  exert  ourselves  to  extend  this  class  of  remedies  to  the 
ntmost,  and  to  eliminate,  as  far  as  possible,  all  whose  composition 
is  unknown  or  even  uncertain. 

These,  I  say,  are  my  conclusions ;  but  I  beg  to  ofier  some  of  the 
considerations  that  have  led  me  to  form  them. 

I  would  in  the  first  place  observe  that  the  subject  is  not,  by  any 
means,  exclusively  pharmaceutical ;  but  much  rather  is  it  a  medical 
subject  with  a  pharmaceutical  side. 

If  to  medicine  proper  belongs  the  administration  of  materials  as 
curative  agents,  and  to  pharmacy  the  preparation  and  supply  of 
those  materials — then,  upon  the  professor  of  medicine  will  rest  the 
obligation  to  investigate  the  various  powers  of  those  agents  upon 
the  human  system,  and  the  determination  of  their  remedial  values. 
Whilst  the  scientific  record  of  their  physical  and  chemical  proper- 
ties will  naturally  fall  to  the  practical  pharmacist. 

Now  the  practice  of  medicine  is  not,  at  the  present  moment, 
founded  upon  altogether  exact  principles. 

So,  at  least,  the  most  illustrious  among  the  profession  tell  us. 
We  read  so,  and  we  hear  so  from  every  address  delivered  from 
high  places.  Much  regret  is  generally  expressed  for  the  fact, 
much  honour  is  lavished  upon  those  individuals  (always  said  to  be 
few  in  number)  who  labour  to  exalt  their  profession  to  the  dignity 
of  a  true  science,  and  hopes  are  frequently  indulged  in  that  some 
day  these  efforts  will  be  directed  by  authority  and  their  results 
systematized  and  sanctioned  in  proportions  to  their  apparent  truth. 

In  the  meantime,  it  is  universally  admitted  that  the  practice  of 
medicine  is  very  largely  empirical ;  nor  is  there  the  least  taint  of 
disrespect  implied  in  the  statement. 

The  enormous  difficulties  that  attend  the  scientific  analysis  of  the 
phenomena  of  disease  and  recovery  are  too  apparent  to  need  more 
than  the  hastiest  reference ;  and  though  we  may  join  in  the  hope 
that  some  at  least  of  these  difficulties  will  be  overcome,  we  may  be 

I  I 
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quite  certain  that  they  cannot  be  easily  removed,  bat  must  continue 
to  exist  for  a  long  time  to  come. 

And  if,  on  the  other  hand,  we  have  to  express  the  opinion  tint 
the  pharmaceutical  portion  of  the  art  of  medicine  is  deGnite,  and 
that  the  demands  made  upon  it  by  the  other  side  haye  been  fairly 
met,  and  its  inquiries  accurately  answered,  it  must  be  admitted 
that  this  has  been  mainly  due  to  the  close  alliance  which  pharmacy 
can  claim  with  well-kuown  systems  of  knowledge,  and  its  problems 
being  capable  of  elucidation  under  known  lines  of  research. 

The  difference  between  two  such  questions  as  iheae — ^Whit 
organic  principles  can  be  educed  from  opium  ?  and  what  are  the 
effects  of  these  singly  and  combined  upon  the  human,  being  in 
health  and  in  disease  ? — appears  to  me  simply  immeasurable ;  indeed, 
not  to  be  a  difference  of  degree,  but  one  of  kind. 

Therefore,  I  must  be  understood  neither  to  criticise  the  short- 
comings of  the  one,  nor  to  raise  the  praises  of  the  other,  if  I  indi- 
cate— simply  indicate — that  the  work  to  be  done  for  the  progresi 
of  medical  science  lies  primarily,  and  almost  exclusively,  with  the 
professor  and  practitioner  of  medicine ;  and  that  our  portion  of  the 
work  which  is  connected  therewith,  is  already  systematized,  and  is 
able  to  declare  itself  ready  to  be  utilized  in  any  further  scientifie 
inquiry  that  may  be  suggested ;  but  that,  for  the  present,  we  hxn 
fairly  well  answered  all  the  demands  of  authorized  medicine. 

I  will  attempt  to  illastrate  the  meaning  of  these  few  paragnphi. 

There  are,  as  all  here  know,  prescribers  of  very  various  kindi, 
and  it  is  our  duty  and  business  to  meet  their  wants,  numeroos 
though  they  be. 

But  especially  would  I  remind  you,  on  the  one  hand,  of  those 
whose  prescriptions  are  more  or  less  severe  and  simple — and  on  the 
other  hand  of  those  whose  style  is  more  or  less,  let  us  say,  poetic 
and  vagae. 

Both  and  all  are  indulged  by  pharmacy  to  their  hearts'  conteni 

The  exact  prescriber,  who  desires  to  mark  the  precise  Titw 
phenomena  that  attend  the  exhibition  of  an  exact  quantify  of  * 
special  remedy — be  it  mineral  or  organic — can  confidently  rely  upo'^ 
pharmacy  for  the  integrity  of  his  experiment.  Exact  standard 
solutions  of  definite  strength  and  of  definite  purity  are  at  hand,  and 
his  dose  can  be  apportioned  to  the  nicest  degree  of  accuracy. 

Should  his  experiment,  for  instance,  touch  the  subject  of  opiat«» 
he  can  elect  to  prescribe  the  exact  chemicals,  morphia,  codeia,  etc* 
as  he  pleases,  and  in  proportion  as  ho  desires  exactness,  exactness 
he  can  have.     If  he  knows  the  remedial  value  of  each  of  the 
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nnmerons  principles  contained  in  opium,  and  likes  to  prescribe 
definite  quantities  of  every  one  of  tliem  in  a  single  dose,  he  can  do 
80,  and  pharmacy  would  bo  equal  to  the  occasion. 

But  if,  on  the  other  hand,  he  prescribes  the  less  exact  extract  of 
opium,  or  the  still  less  exact  crude  drug,  the  inference  is  that,  for 
the  moment  at  any  rate,  he  has  parted  with  exactness,  and  prefers 
the  dash  of  vagueness  that  his  prescription  indicates.  In  this  case 
Also,  he  can  have  his  way,  and  pharmacy  need  not  burden  itself  with 
vain  regrets. 

In  prescribing  opium,  it  is  clear  ho  did  not  want  an  exact  dose 
of  the  chemical  morphia — he  preferred  the  indefinite  mixture  of 
things  called  opium;  the  responsibility  of  the  pharmacist  ceased 
with  the  correct  dispensing  of  the  prescription. 

Medicine  has  for  long  demanded  of  pharmacy  standardized 
morphia,  and  standardized  dilutions  of  morphia  and  dilutions  of 
other  definite  substances  employed  as  remedies,  and  they  have  been 
instantly  supplied.  Bodies  of  this  order  lend  themselves  kindly  to 
the  minutest  subdivision  and  very  generally  to  the  most  exact  veri- 
fication. 

But  there  is  a  class  of  pharmaceutical  preparations  very  difierent 
from  these.  Oddly  enough  these  have  sometimes  been  called 
**  simples,"  though  really  amongst  the  most  complex  bodies  in 
nature,  and  it  is  about  these  that  the  pharmaceutical  mind  has  been 
of  late  so  much  exercised — I  venture  to  think  not  always  wisely 
exercised. 

How  often  has  philosophy  experienced  the  futility  of  the  attempt 
to  define  the  undefinable !  Let  me  take  a  less  ambitious  com- 
parison. Because  we  have  contrived  an  instrument  we  call  a 
thermometer,  shall  we  presume  to  measure  the  forces  of  the  uni- 
verse by  the  scales  of  Fahrenheit  or  Reaumur  ? 

There  are  forces  or  modes  of  force  in  nature  other  than  tempera- 
"ture;  there  are  forces  or  modes  of  force  in  opium  other  than 
morphia,  and  in  cinchona  other  than  quinia,  and  in  nux  vomica 
than  strychnia.  How  then  can  we  scientifically  measure  them  by 
any  one  fraction  of  their  respective  potencies  ? 

The  time  may  come  when  the  readings  of  the  thermometers  may 
have  much  greater  significance  than  they  at  present  have.  The 
time  may  come  when  the  proportion  of  quinia  in  bark  may  tell  the 
expert  more  than  it  now  does ;  but  much  has  to  be  done  before 
these  moments  can  bo  reached,  and  it  would  be  wise  not  to  antici- 
pate them. 

Would  it  not  be  wiser  to  turn  to  the  natural  processes  by  which 
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deficiences  of  special  knowledge  are  usually  supplied,  and  if  these 
can  be  seen  to  be  in  operation,  rest  content  witb  the  hope  that 
results  will  follow  in  proportion  to  the  effort  made  ? 

The  natural  process  by  which  deficiencies  in  medical  knowledge 
can  bo  supplied  appears  to  me  to  be — systematic  medical  research 
conducted  under  such  authority  as  shall  ensure  the  integprity  of  the 
inyestigation. 

Pharmacy  can  assist  in  this  inquiry,  but  it  cannot  conduot  it 
Ifcs  part  in  the  work  is  important,  but  secondary.  The  initiation 
of  every  step  rests  with  medicine  proper,  and  we  can  do  no  more 
than  assist  with  our  science  and  our  skill. 

I  think  it  might  become  the  duty  of  organizations  that  reprosont 
pharmacy  to  offer  co-operation  at  the  right  moment,  but  clearly 
that  cannot  be  until  some  movement  within  the  medical  body  indi- 
cates that  organized  work  is  about  to  commence.  Individoal 
research  may  be  helped  by  individual  assistance,  as  at  present,  hot 
this  will  accomplish  but  little.  The  hope  is  that  the  profession  of 
medicine  as  a  whole  will  recognise  more  and  more  fully  this  g^t 
need  of  progress,  and  will  set  its  heads  and  hands  to  range  into 
scientific  form  the  scattered  fragments  of  its  floating  knowledge, 
and  will  authoritatively  inaugurate  a  system  of  research  that  shaD 
seek  until  it  shall  discover  a  firm  basis  for  scientific  medicine. 

I  am  not  sure  that  this  is  too  much  to  hope  for.  Within  the 
last  few  weeks  I  have  received  this  pamphlet.  It  is  entitled,  "  The 
Collective  Investigation  Record,"  and  it  informs  me  of  a  Committee 
being  called  into  existence  out  of  the  British  Medical  Assodatiofli 
to  institute  some  system  of  collective  investigation  into  certain  of 
the  mysteries  of  disease,  and  that  this  Committee  has  already  com- 
menced its  labours.  It  contains  some  names  most  honomaUjr 
illustrious  in  the  profession,  and  I  am  glad  to  see  among  the  lets 
of  subjects  announced  as  included  in  their  programme,  '*  the  collec- 
tion of  evidence  as  to  the  effects  of  certain  remedies.'' 

I  have  heard  also  that  there  is  some  probability  of  a  chair  being 
created  iu  the  University  of  Cambridge,  the  chief  work  in  connec- 
tion with  which  is  to  be  i>he  study  of  the  operation  of  medicines  u 
disease.  These  look  like  signs  of  the  systematic  inquiry  to  whicb 
I  have  alluded ;  and  if  it  were  possible  for  one  or  other  of  onr 
pharmaceutical  organizations  to  offer  co-operation  with  either  of 
these  agencies,  I  think  it  might  be  well. 

In  the  meantime,  let  us  pretend  to  nothing  that  we  do  not  knoWr 
lest  we  mislead.  We  know  for  certain  that  all  the  medical  potency 
of  dilute  hydrocyanic  acid  must  depend  upon  the  hydrocyanic  td^ 
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that  it  contains ;  and  let  us  be  scmpnlously  carefnl  to  '*  standard- 
ize'* onr  solations  to  the  authorized  strength.  But  as  we  know 
but  little  of  the  medical  potency  of  many  of  the  principles  that 
together  constitnte  most  of  our  galenical  remedies,  let  us  forbear 
to  assign  them  a  quasi-potency  which  a  fuller  knowledge  may  show 
to  be  erroneous. 

To  repeat  my  conclusions,  then,  in  a  practical  form :  I  think 
that  bodies  of  definite  chemical  composition  and  their  dilutions  are 
eligible  for  standardizing ;  but  preparations  of  the  nature  of  yege- 
table  infusions,  tinctures,  extracts,  being  for  the  most  part  mixtures 
of  indefinite  and  unknown  agencies,  cannot  be  standardized  without 
risk  of  misleading. 

Whenever  any  one  of  this  latter  class  of  bodies  has  been  so  studied 
that  the  remedial  potencies  and  chemical  properties  of  all  its 
elements  are  declared  ^by  authority  to  be  well  known,  that  one 
passes  from  the  latter  class  into  the  former. 


STANDARDIZED   PHARMACEUTICAL   PREPARATIONS. 

By  D.  B.  Dott,  F.R.S.E. 

The  subject  of  standardized  preparations  is  one  which  has  occu- 
pied a  good  deal  of  attention  within  recent  years,  and  their  intro- 
duction into  the  Pharmacopoeia  has  been  ably  advocated  at  more 
than  one  meeting  of  the  Pharmaceutical  Society.  It  is  not  sur- 
firising  that  this  opinion  should  be  widely  maintained  after  what 
has  been  brought  to  light  regarding  the  variation  in  strength  of 
some  of  the  most  powerful  preparations  of  pharmacy  as  these  are 
found  in  the  market.  All  will  agree  that  such  preparations  should 
•be  unvarying  in  their  activity ;  so  that  at  first  sight  it  would  seem 
that  a  system  of  standardizing  is  most  desirable,  and  the  best  way 
•of  overcoming  all  difficulties.  It  is,  however,  because  I  believe 
that  the  introduction  of  such  a  system  as  that  referred  to  would  be 
essentially  a  mistake,  that  I  have  been  led  to  lay  before  you  these 
few  remarks,  in  which  I  shall  endeavour  to  establish  the  provision 
I  maintain. 

In  the  first  place  it  is  to  be  observed  that  in  order  to  standardize 
preparations  of  a  drug  it  is  necessary  that  the  amount  of  active 
principle  or  principles  be  capable  of  accurate  and  reasonably  easy 
•determination.  This  rule  excludes  from  our  consideration  a  large 
section  of  the  materia  medlca,  as  there  is  a  host  of  drugs  whose 
active  principles  are  unknown  or  incapable  of  exact  determination. 
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Speaking  generally,  indeed,  ifc  is  only  practicable  to  standardiie 
preparations  of  those  drags  which  readily  yield  their  active  prin- 
ciples in  a  state  of  comparative  parity.  This  immediately  snggesto 
the  question.  Why  not  in  all  cases  employ  solations  of  the  active 
principles  in  place  of  the  old  galenical  preparations  ?  I  am  con- 
vinced that  this  is  the  true  solution  of  the  problem  as  to  how  inoon* 
stancy  of  composition  is  to  bo  avoided.  No  doabt  we  shall  be  told 
that  many  medical  men  believe  the  tinctures  and  the  like  to  be 
more  efficacious  than  solutions  of  their  active  principles,  and  there 
is  undoiibtedly  an  opinion  of  that  kind  more  or  less  prevalent, 
which  must  be  respected,  although  it  is  held  chiefly  by  the  rank 
and  file,  and  not,  so  far  as  I  am  aware,  by  any  of  the  leading  thera- 
peutists. It  seems  incredible  that  a  mixture  of  principles,  some- 
times antagonistic,  often  dissimilar,  in  their  mode  of  action,  should 
be  preferable  to  the  principles,  pure  and  simple,  or  to  a  combination 
of  them  to  suit  a  particular  case.  To  use  the  words  of  a  distin- 
guished professor,  ''Pure  alkaloids  of  definite  composition,  and 
therefore  of  unvarying  action,  are  what  the  therapeutist  requires, 
and  the  chemist  who  can  furnish  him  with  these,  and  by  the 
readiest  and  cheapest  methods,  benefits  both  therapeutics  and 
pharmacy  as  much  as  he  who  brings  to  light  a  new  alkaloid."  * 

True,  it  may  be  said,  but  so  long  as  there  is  a  demand  for  these 
galenical  preparations  by  tho  profession  and  the  public,  pharmacist 
must  produce  and  supply  them,  and  to  ensure  their  being  of  proper 
strength,  they  must  be  standardized.     Without  doubt,  so  long  as 
the  ^ledical   Council   inserts  in  tho  Pharmacopceia  a  tincture  of 
opiam  as  well  as  a  solution  of  morphia,  and  a  tincture  of  nnx 
vomica  as  well  as  a  solution  of  strychnia,  these  tinctures  must  be 
prepared,  but  it  remains  to  be  proved  that  they  ought  to  be  stan- 
dardized.    In  nearly  all  cases,  if  a  drug  is  of  proper  quality,  all  the 
preparations  made  from  it  will  likewise  be  of  the  right  strengtb- 
That  is  to  say,  if  opium  (for  instance)  of  the  B.  P.  standard,  be  used 
for  the  production  of  the  tincture  or  any  other  preparation  which 
is  made  up  to  a  given  bulk,  there  can  scarcely  be  any  error  in  the 
i*esult.     Of  course  the  rule  is  of  universal  application,  that  ibe 
material  operated  upon  be  of  sufficient  purity,  and  that  the  extrac- 
tion be  carefully  perlbrmed.     It  is  said,  however,  that  in  the  case 
of  solid  extracts  there  is  a  source  of  error,  because  the  amount  of 
extractive  matter  varies,  and  that  not  in  dii*ect  proportion  to  we 
amount  of  active  principle.     I  believe  this  is  quite  an  exceptioBa* 

■   Flnrr.n.  Jouni.  '3  .  xiii.  7C2. 
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condition  of  things,  bat  it  is  trne  to  some  sliglit  extent  of  opium, 
and  apparently  to  a  more  serious  extent  of  nnx  vomica.  To  some 
minds  this  may  saggest  the  necessity  of  standardizing  these  par- 
ticnlar  preparations,  but  to  me  it  rather  appears  a  reason  for  theii* 
disuse.  In  any  case,  the  question  is  reduced  to  somewhat  narrow 
limits.  I  would  now  refer  to  an  objection  to  standardizing  phar- 
maceutical preparations  which  I  have  never  seen  noted,  but  which 
ought  to  be  emphasised ;  that  is,  that  the  operation  could  only  be 
safely  performed  with  an  amount  of  knowledge  and  experience 
which  would  not  be  always  available.  A  serious  error  in  analysis 
might  lead  to  greater  variations  in  strength  than  the  pre-standard- 
izers  ever  dreamt  of. 

There  is  another  aspect  of  the  question  which  must  be  referred 
to.  An  opinion  seems  to  have  been  formed  in  some  quarters  that  a 
standardized  preparation  is  one  which  has  undergone  a  process  of 
purification  or  alteration.  Qaite  recently  there  appeared  in  the  lead- 
ing medical  journal  an  elaborate  article  on  standardized  laudanum, 
bat  the  result  there  described  is  evidently  not  laudanum,  but  an 
impure  solution  of  morphia  salts. 

Taking  all  the  facts  into  consideration,  I  think  we  ought  to  be 
led  to  the  conclusion  that  no  general  system  of  standardizing  ought 
to  be  introduced  into  the  British  Pharmacopcela. 


A  vote  of  thanks  having  been  passed  to  the  authors  of  these 
papers. 

Professor  Redwood  said  he  had  listened  with  considerable  interest 
to  these  communications,  and  he  was  prepared  to  go  a  considerable 
way  with  Mr.  Schacht,  at  any  rate  to  the  effect  that  it  was 
important  in  the  interest  of  medicine  that  preparations  of  a  definite 
composition  should  be  used  as  far  as  possible,  and  that  such 
preparations  should  be  standardized,  yet  he  was  anxious  to  show 
that  they  "were  called  upon  to  go  farther  than  Mr.  Schacht  seemed 
prepared  to  go  at  present.  Mr.  Schacht  had  laid  down  too,  what 
must  be  admitted,  that  the  practice  of  medicine  was,  to  a  great 
extent,  empirical;  and  while  nine-tenths,  or  at  any  rate  a  large 
proportion  of  the  medicines  employed  for  the  relief  of  disease,  were 
preparations  the  exact  compositions  of  which  were  unknown,  and 
which  they  had  not  the  means  of  becoming  acquainted  with,  there 
seemed  to  be  an  idea  shadowed  forth  that  all  such  substances  of 
unknown  composition  should  be  excluded  from  the  practice  of 
medicine,  and  if  that  were  so,  all  he  could  say  was  that  the  practice 
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of  medicine  being  at  present  mainly  fonnded  on  experience,  for 
there    was  nothing    yet  very  substantial  to   depend  upon  with 
reference  to  therapeutics  beyond  the  observations  made  by  medical 
men,  who  employed  various  agents  in  the  treatment  of  disease,  and 
were  not  yet  able  to  determine  entirely  the  mode  of  action  of  the 
remedies  which  were  employed,  it  mattered  not  much  whether  the 
substances  which  were  found  to  produce  certain  effects  were  of  a 
perfectly  definite  and  known  composition  or  not.     Of  coarse  it  was 
clear  that  advantage  would  result,  and  that,  in  fact,  every  advance 
in  medical  practice  must  be  founded  upon  the  substances  used  in 
any  particular  case  being,  as  far  as  possible,  identical  with  those 
which  had  been  successfally  used  in  similar  cases  before ;  that  was 
a  mode  of  reasoning  which  must  be  applicable  to  indefinite  as  well 
as  definite  medicines.     As  he  understood,  what  was  contended  for 
in  connection  with  the  standardizing  of  pharmaceutical  preparations 
was  that  there  should,  as  far  as  practicable,  be  methods  by  whidi 
their  identity  of  properties  could  be  insured;   that  in   point  of 
fact,  medicines,  whether  galenical  or  chemical,  should  be  subjected 
to  certain  means  of  examination  by  which  it  could  be  ascertained 
that  they  coincided,  in  certain  properties,  with  the  medicines  in- 
tended to  be  used.     There  were  many  potent  medicines,  the  efficacy 
of  which  was  attributed  to  certain  chemical  principles,  which  wero 
definite  and  known,  and  which  were  of  the  nature  of  those  Mr. 
Schacht  had  especially  referred  to  as  being  those  which  he  would 
advocate  the   standardizing  of.     Bat  with   reference  to  many  of 
those  medicines,  the  effects  which  had  been  produced  by  the  active 
principles  in  a  separate  state  did  not  at  all  come  up  to  the  effects 
produced  by  the  preparations  which  contained  ihoae  active  prin- 
ciples associated  with  others.    He  saw  no  reason  why  the  preparatioiii 
of  sQch  articles  as  opium,  cinchona  bark,   and  other  substanoee 
which  contained  definite  active  principles,  should  not  be,  as  £tf  M 
possible,  regulated  so  that  the  proportion  of  active  constitaentB 
should   be  adjusted,   leaving  others   which   were  less  active  no* 
determined.     It  must  be  admitted  that  this  was  a  defective  method 
of  carrying  out  the  object,  but  it  was  much  better  to  carry  it  ontM 
far  as  practicable  than  to  reject  it  altogether.     Taking  for  instsnoe 
preparations  of  cinchona  bark,  which  he  had  been  actively  working 
upon  for  some  time;  it  had  been  shown  that  medical  men  and 
pharmacists  had  for  a  long  time  been  using  such  preparations  under 
the  idea  that  they  contained  a  certain   proportion  of  the  active 
principles,  but  they  had  been  subsequently  convinced  that  tbef 
were  very  deficient  in  those  respects,  and  he  saw  no  reason  wh/i 
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because  thej  conld  not  standardize  every  constituent  in  such  a 
^preparation,  they  should  neglect  to  accomplish  the  object  as  far  as 
possible.  He  was  almost  prepared  to  think  at  one  time  that  Mr. 
Schacht's  design  in  objecting  to  standardizing  galenical  preparations 
was  that  they  should  be  discredited  in  the  estimation  of  medical 
•men,  who  should  be  driven  to  use  only  such  medicines  as  were  of  a 
definite  and  known  composition.  He  might  be  mistaken  in  this 
-vieWy  for  certainly  if  it  were  contemplated  he  did  not  think  it  one 
which  it  was  at  all  desirable  to  promote.  Medical  knowledge  had 
not  yet  advanced  to  that  position  that  even  with  regard  to  agents 
of  known  composition  they  were  altogether  acquainted  with  the 
modus  operandi  so  as  to  make  therapeutics  anything  like  a  scientific 
subject. 

Mr.  Plowman  reminded  the  Conference  that  there  were  three 
papers    now  before  them  for  discussion ;  first,   that  of    Messrs. 
Dunstan  and  Short,  who  unhesitatingly  recommended  standardizing 
the  preparations  of  nuz  vomica,  and  the  two  papers  just  read.     Mr. 
Schacht  did  not  advise  the  standardizing  of  any  preparation  other 
than  those  of  a  perfectly  definite  character,  and  Mr.  Dott  went  on 
<nuch  the  same  lines.     He  was  inclined  to  agree  in  the  main  with 
these  two  gentlemen.     For  instance,  opium  was  largely  used  for 
diabetes,  and  the  constituent  which  was  said  to  be  active  in  that 
case  was  codeia,  and  now  codeia  was  extensively  prescribed  for  that 
disease.     What  could  be  more  absurd  than  to  standardize  opium  for 
its  strength  in  morphia,  and  then  give  it  for  diabetes  ?     On  the 
•other  hand,  there  were  bodies,  not  so   complex,  which  had  been 
fpretty  fairly  exhausted   so  far  as  their  active  ingredients   were 
<x>ncemed,  and  in  which  the  physiological  action  o£  the  constituents 
iiad  been  found  to  vary  in  no  respect  from  the  physiological  action 
of  the  whole  drug.     In  these  cases  the  constitnents  might  be  taken 
as  a  basis,  and  the  article    standardized    with  confidence.    He 
thought  that  nux  vomica  might  be   one  of  these;  it  contained 
strychnia,  brucia,  igasuria  and  igasuric  acid.     Now  brucia  was  one 
of  those  things  which  had  not  yet  been  worked  out,  but  so  far  as 
t;he  evidence  went,  its  action  did  not  difier  largely  from  strychnia, 
^nd  nux  vomica  seemed  to  be  one  of  those  drugs  where  standardiz- 
ation might  apply.     There  was  no  doubt  that  medicine  was  largely 
empirical,    but    a   distinction  between    physiological    action    and 
t^herapeutic  value  must  be  drawn.     There  were  many  drugs  the 
physiological  action  of  which  was  not  known,  and  from  their  nature 
laever  could  be  known,  but  the  therapeutical  value  of  which  was 
indubitable,  and  it  was  quite  hopeless  to  attempt  any  standardizing  of 
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these.  He  coald  not  agree  with  one  statement  in  Mr.  Dott's  paper, 
viz.,  that  the  idea  that  tinctures  were  more  efficacions  than  the 
isolated  principles  was  not  held  by  leading  therapeutists.  He  irifr 
brought  in  contact  with  some  very  distinguished  therapeutists,  and 
they  certainly  did  think  that  many  drugs,  notably  opium,  had 
remedial  effects  which  could  not  be  obtained  by  any  admixture  of 
alkaloids. 

Mr.  Hasselby  suggested  that  medicine  was  largely  empirical, 
partly  because  the  same  article  in  medicine  was  not  always  produced. 
It   would  be  very   useful   if  opium   and  certain   other  powerful 
remedies  were  standardized,  especially  to  a  man  taking  over  a  new 
business  and  stock.     It  would  be  a  very  great  benefit  to  chemists 
in    examining  their  own    articles    if    there   were   a    process  for 
standardizing  the  tinctures  of  aconite,  belladonna,  and  other  pre- 
parations   of   that  powerful   class.     In   the   race   of    oompetitioo 
now-a*days,  there  was  a  powerful  pressure  upon  wholesale  hooseSr 
and  no  doubt,  as  was  shown  by  the  changes  in  the  constitution  of 
some  of  these  old  firms,  and  by  the  admission  of  young  men  of 
ability,  they  were  aiming  at  a  high  standard  of  purity  and  strengili, 
so  that  customers  might  depend  on  everything  they  sent  out ;  but 
there  were  other  wholesale  houses  which  could  not  be  so  thoroug^J 
depended  on,  and  therefore  chemists  ought  to  be  in  a  position  ta 
judge  for  themselves.     He  was  once  waited  upon  by  a  partnering 
wholesale  house,  and  asked  if  he  would  buy  some  camomiles ;  tluj 
were  rather  discoloured,  and  he  declined  to  take  them.     The  whote- 
sale  dealer  said  he  had  no  patience  with  chemists,  he  could  find  w 
one  to  buy  these  camomiles,  and  that  he  should  take  them  home 
and  turn  them  into  extract,  which  no  doubt  he  did,  and  told  it 
throughout  the  country.     He  sincerely  hoped  that  some  of  tha 
abler  chemists  would  take  up  the  subject  of  standardizing  tlMic 
tinctures  and  preparations  for  the  benefit  of  those  who  were  not 
quite  so  learned  in  the  matter. 

The  President  said  there  was  one  consideration  put  forward  m 
these  papers,  which  was  very  difficult  to  answer,  namely,  tbat 
medicine  was  empirical ;  it  was  experience  which  had  gnided 
medical  men,  not  their  theoretical  knowledge  of  the  powers  rf 
things  which  they  had  administered  as  medicines.  For  instance,  to 
take  such  an  article  as  bismuth,  who  could  by  any  a  priori  reasonii^ 
have  arrived  at  the  conclusion  that  the  preparations  of  that  xneiil 
would  prove  useful  in  the  many  diseases  for  which  bismnth  w»s 
now  found  so  valuable?  That  was  an  instance  of  the  difficulty  of 
treating  medicinal  agents  in  a  manner  as  scientific  as  they  all  nui?bt 
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tbink  desirable.  Medical  men  were  tbcrefore  obliged  sometimes  to> 
accept  a  drug  wbicb  was  not  qnite  understood  as  far  as  its  action  on 
tbe  system  went,  but  to  be  guided  bj  experience  as  to  its  medicinal 
properties,  rather  than  throw  it  over  because  the  reason  it  possessed 
those  properties  was  not  understood. 

Mr.  Martindale  said  he  wished  to  saj  in  reply  to  Mr.  Schacht 
that,  although  with  regard  to  preparations  they  could  not  all  be 
standardized,  when  you  came  to  such  crude  products  as  opium,, 
barks,  and  nux  vomica,  which  came  into  the  market  perfectly 
Tftlaeless  for  alkaloid  manufacture,  there  ought  to  be  some  system 
by  which  they  could  bo  examined  and  pronounced  to  be  unfit  to  be 
Qsed  in  medicine.  But  when  you  came  to  other  preparations  it 
mast  be  remembered  that  the  standardizing  of  them  would  entail 
a  very  great  deal  of  labour,  and  the  question  was.  How  were 
pharmacists  to  be  repaid  ?  He  feared  the  tendency  would  be  to 
throw  a  great  deal  of  the  trade  into  the  hands  of  the  wholesale 
manufacturer.  In  such  cases  competition  would  come  in,  and  in 
the  case  of  opium,  for  instance,  the  preparations  might  be  stan- 
dardized by  the  proportion  of  morphia  with  the  omission  of  codeia 
altogether.  The  same  with  regard  to  tinctures  of  bark.  The 
compound  tincture  might  be  made  containing  so  much  cinchonine, 
and  it  would  only  be  worked  up  to  a  certain  strength  in  that 
constituent,  which  was  supposed  to  be  the  active  principle  in  pale 
bark.  His  view  was  that  they  should  exclude  bad  drugs  from  being 
employed  by  Pharmacopoeia  tests,  rather  than  standardize  the 
preparations  in  the  Pbarmacopooia. 

Mr.  Gerhard,  whilst  in  favour  of  standardizing  where  it  could  be 
properly  applied,  saw  a  great  many  obstacles  in  the  way  of  the 
process  being  carried  out  to  any  great  extent.  There  were  but  very 
few  drugs  in  the  Pharmacopoeia  which  admitted  of  it  with  any 
degree  of  accuracy.  Scammony  might  be  standardized  for  resin, 
and  perhaps  elaterium  for  elaterine,  and  perhaps  belladonna  for 
atropine,  or  the  mixed  alkaloids,  considering  that  the  alkaloids  were 
all  of  the  same  molecular  weight ;  but  with  reference  to  nux  vomica, 
lie  felt  a  certain  amount  of  doubt,  as  the  principal  alkaloids, 
Btrychnia  and  brucia,  were  not  always  present  in  uniform  proportion. 
Again,  the  alkaloids  of  opium  and  of  cinchona  barks  admitted  of  a 
certain  degree  of  standardizing,  as  mentioned  by  Mr.  Martindale, 
^where  the  total  percentage  of  alkaloid  could  be  mentioned  wit|;i 
special  reference  to  morphia  in  the  one  and  quinia  in  the  other. 
£at  how  was  it  proposed  to  deal  with  the  question  of  maintaining 
these   galenical  preparations   to  the  standards    when   they   were 
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prepared,  because  most  were  subject  to  cbange  P  The  tinctiire  of 
to-day  was  not  the  same  as  it  was  twelve  months  ago.  No  doubt 
the  active  principles  were  involved  in  changes,  and  became  to  some 
extent  destroyed,  and  he  did  not  see  how  this  difficulty  waa  to  be 
met.  He  was  inclined  to  think  that  the  subject  would  have  to  be 
entered  into  far  more  fully  and  carefully  than  it  had  been  as  yet. 

Mr.  ScHACHT  was  glad  to  find  tbe  difference  between  Profeflsor 
Redwood  and  himself  was  one  after  all  simply  of  degree.     He  waa 
■qaiie  content  to  leave  it  to  the  practical  wisdom  of  his  fellow 
pharmacists,  of  whose  views  he  boped  the  Professor  was  a  fur 
exponent.     Professor  Redwood  agreed    in  thinking  that  certain 
things  should  be  standardized,  but  wished  him  to  go  a  litUe  furthor 
than  the  limit  he  had  laid  down.     Of  course  that  was  simply  a 
practical  question,  and  at  the  end  of  his  paper  he  ventured  to  say 
that  as  far  as  knowledge  was  obtained  with  reference  to  any  compln 
body,  more  especially  therapeutic  and  physiological  knowledge,  to 
the  extent  of  enabling  them  to  determine  the  therapeutic  value  of 
every  ingredient  in  it,  then  it  became  a  standardizable  article.    Mr. 
Plowman  seemed  to  be  of  opinion  that  nux  vomica  was  such  a  bodj, 
that  they  knew  enough  of  it  chemically,  and  that   enough  wis 
known  of  it  medically  to  enable  some  authority  to  declare  how 
preparations  of  nux  vomica  should  be  standardized.     To  that  yoj 
case  he  took  exception,  and  had  done  so  before  on  these  gronndi. 
They  knew  a  great  deal  about  strychnia,  but  his  impression  wiB 
that  brucia  had   never  been  experimented  upon,  for   the  simple 
reason  that  it  had  never  been  obtained  pure ;   conunerdally  it 
certainly  had  not,  and  he  thought  it  very  doubtful  whether  it  Ittd 
ever  been  seen  by  the  men  of  science  in  a  perfectly  pure  state.    Hb 
was  quite  convinced,  therefore,  that  there  had  been  bat  a  vary 
imperfect  knowledge  obtained  of  its  therapeutic  value.     Now,  to  go 
a  little  further,  had  the  matter  been  studied  in  its  relation  to  tbe 
•effect  one  element  might  have  on  the  other,  given  simultaneously 
as  they  would  be  given  in  tbe  case  of  prescribing  preparatioiu  of 
nux  vomica?     It  certainly  had  not,  and,  therefore,  there  wereoe 
means  of  enabling  the  real  value  of  tbe  preparation  to  be  asoertaiiied 
by  any  process  at  present  known.     The  relation  between  these  two 
potent  ingredients  was  not  yet  ascertained ;  they  did  not  know  is 
two  separate  samples  of  nux  vomica  what  the  proportion  between 
the  two  alkaloids  would  be,  but  all  experience  showed  that  thef 
would  be  different.     So,  therefore,  to  standardize  an  artide  which 
resulted  from  the  manipulation  of  nux  vomica  by  the  amount  of  ooe 
of  its  ingredients  seemed  to  him  distinctly  unscientific.    On  tbftt 
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gronnd  ifc  was  lie  was  opposed  to  the  idea  of  standardizmg  galenica) 
preparations.     Professor  Redwood  seemed  to  think  they  were  called 
upon  to  go  farther  in  this  process  of  standardizing.     But  by  whom 
were  they  called  npon  ?     The  medical  profession  could  not  do  so ; 
they  had  no  right  to  do  so ;  they  had  not  done  their  part  of  the 
work ;  they  had  no  right  to  ask  pharmacy  to  go  ahead  of  medicine. 
If  medical  men  wanted  strychnia,  and  very  likely  if  they  wanted 
bmcia,  they  could  have  it;  if  they  wanted  anything,  they  could 
have  it ;  but  they  must  make  the  first  move  themselves  towards- 
exact  remedies.     It  was  not  for  pharmacists  to  supply  them  with 
standardized  products  before  they  were  wanted.    A  mere  stan- 
dardizing of  a  preparation  by  the  amount  of  one  or  more  of  the 
alkaloids   it  contained  would   be  misleading.     It  was  giving  an 
adventitious  value  to  the  preparation,  which  it  did  not  necessarily 
possess,  and  was  thus  worse  than  unscientific.     He  did  not  blame 
the  medical  profession  for  being  empirical ;  they  were  and  must  be 
empirical  in  the  treatment  of  disease.     They  did  not  know  the 
specific  operations  of  the  essential  principles  of  opium ;  they  gave 
the  opium,  because  they  knew  that  on  many  occasions  opium  did 
good,   not  because   they  knew  the   operation  of  each  ingredient. 
That  was  the   difference  between  empiricism  and  exact  science. 
Why  should  pharmacists  be  so  wonderfully  anxious  to  supply  a 
blank  in  medical  science,  when  they  were  not  asked  to  do  so? 
Medical  men  prescribed  extract  of  opium ;  if  they  wanted  morphia 
or  codeia,  let  them  prescribe  it.     At  the  same  time  he  did  not  want 
to  drive  the  profession  to  using  nothing  but  exact  remedies,  but  he 
wanted  as  much  knowledge  as  possible  to  be  gained  about  every- 
thing, and  if  medical  men  and  pharmacists  together  could  find  out 
all  about  opium,  let  them  use  their  knowledge  by  all  means,  for 
then  it  would  be  an  exact  remedy ;  but  until  that  time  arrived  he 
objected  to  attempting  the  impossible. 

Mr.  Plowman  added  in  explanation  that  he  intended  to  refer 
before  to  some  things  which  should  be  standardized,  and  some 
which  should  not,  and  he  thought  nux  vomica  might  perhaps  be 
standardized.     He  meant  to  imply  that  it  was  about  on  the  border 

line. 

Mr.  DoTT  said  his  position  was  simply  this :  he  could  not  under- 
stand how  one  could  standardize  a  galenical  preparation  by  estima- 
ting the  amount  of  alkaloid  it  contained,  if  the  activity  were  not 
due  to  that  alkaloid.  The  very  fact  of  adopting  that  as  a  means 
of  standardizing  was  a  tacit  admission  that  the  activity  was  due 
to  the  alkaloid.     Some  misunderstanding  had  arisen  from  using  the> 
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ivord  standardiziug.     E  verj  one  would  admit  that  drags  oaght  to  be 
up  to  a  certain  standard  of  parity  and  gennineness.     What  he  said 
was  solely  with  reference  to  preparing  tinctnres  or  other  prepara- 
tions stronger  than  they  onght  to  he,  and  then  after  finding  the 
amoant  of  alkaloid  or  other  constituents  in  the  tincture,  dilating  to 
the  required  extent.     With  regard  to  medical  opinion  as  to  the 
value  of  tincture  of  opium  and  other  preparations  of  opium  com- 
pared to  the  alkaloids  themselves,    generally    speaking,   medicsl 
opinion  on  those  points  was  probably   wrong.     The  xnedical  pro- 
fession was  the  most  prejadiced  of  all  professions,  and  he  could 
point  out  hundreds  of  instances  in  which  ideas  once  firmly  held 
had  been  exploded  ;  for  instance,  with  regard  to  the  use  of  chloro- 
form prepared  from  methylated  alcohol  and  from  pure  alcohol,  and 
other  things  of  that  kind.     One  instance  wsis  the  popular  belief 
which  was  held  by  many  medical  men,  that  tincture  of  opium  was 
valuable  in  diarrhoea,  but  morphia  solution  was  not,  whereas  it  wm 
perfectly  well  known  to  others  that  solation  of  morphia  was  just 
as  efficacious. 

The  Conference  then  adjourned. 


Wcdnesdaij,  August  13//i,  1884. 

The  chair  was  taken  at  half-past  ten  by  the  President. 
The  first  paper  read  was  on — 

A  FOSSIL  ALOE  FROM  THE  WEALDEN. 

Bt  G.  A.  Kkyworth,  F.C.S. 

When  moving  among  the  shingle  which  lies  beneath  the  clilEs  of 
Hastings,  we  may  sometimes  observe  certain  curious  stony  masses 
of  paler  or  darker  shades  of  brown,  rounded  by  the  roU  of  the 
waves  and  perforated  with  numerous  longitudinal  farrows  which 
are  studded  with  minute  glittering  crystals.  At  first  sight  these 
furrows  might  suggest  the  boring  action  of  a  teredo  upon  some 
pieces  of  floating  timber,  but  these  masses  are  in  reality  portions' 
of  the  stem  of  a  fossil  plant  belonging  to  the  endogenous  or  mono- 
cotyledonous  order,  having  leaves  with  parallel  veins.  This  gre^t 
division  of  the  vegetable  kingdom,  represented  in  the  tempeiate 
zone  by  grasses  and  herbaceous  plants,  rises  as  we  approach  the 
tropica  to  the  lofty  palm,  the  bamboo,  and  the  aloe,  inclading 
numerous  trees  of  extreme  usefulness.     One  of  the  stony  masses 
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before  you  has  upon  its  surface  portions  of  the  original  bark 
changed  into  a  brittle  jet.  It  was  taken  thus  out  of  the  sandstone 
cb'ff,  and  fortunately  preserved  by  the  workmen.  These  stony 
masses  consist  of  silica  or  flint  with  a  trace  of  iron,  and  are  almost 
entirely  soluble  in  hydrofluoric  acid.  Under  the  microscope  the 
whole  is  seen  to  consist  of  small  crystals  of  quartz  six-sided  prisms 
with  six-sided  pyramids  at  both  ends.  (I  have  repeated  an  ex- 
periment made  by  Professor  Goppert,  of  Breslau,  in  imitation  of 
the  natural  process  of  petrifaction  or  fossilization,  by  steeping  a 
fllice  of  pine  wood  in  solution  of  ferric  sulphate,  drying  it,  and  then 
bnming  off*  the  carbon.  The  ferruginous  residue  shows  the  ligneous 
strnctare.)  This  fossil  has  long  been  known  as  the  Endogenites 
Erosaj  a  name  invented  probably  by  Dr.  Mantel!,  a  geologist  of 
great  eminence,  who  devoted  himself  to  the  geology  of  the  south- 
eastern portion  of  England.  The  name  was  well  chosen,  as  re- 
ferring merely  to  the  eroded  endogenous  cells  which  are  so  con- 
-spicaous.  Some  have  thought  that  these  fossils  belonged  to  the 
palms,  or  to  a  gigantic  rush,  or  to  the  cactus,  or,  with  Mr.  Dixon, 
a  distinguished  Sussex  geologist,  to  the  tree  ferns.  Mr.  S.  H. 
Beccles,  F.R.S.,  an  eminent  local  geologist  and  savant,  was  for- 
tunate enough  to  find  a  fossil  leaf  "  in  slttc "  with  a  portion  of  the 
stem,  near  the  White  Rock  at  Hastings.  The  leaf  is  lanceolate, 
and  resembles  that  of  the  aloe,  and  he  considei*s  that  the  gi*eat 
American  aloe  is  the  nearest  living  representative  of  this  ancient 
fossil.  When,  we  may  ask,  did  these  fossil  stems  bend  before  the 
sultry  breeze,  and  when  did  the  sap  fill  these  furrows  ?  The 
answer  to  these  inquiries  will  take  us  back  into  the  remote  past, 
towards  the  earlier  conditions  of  that  globe  on  which  wo  live.  The 
generosity  of  Sir  Thomas  Brassey  has  adorned  our  Town  Hall  with 
an  exquisite  piece  of  sculpture,  representing  Edith,  the  betrothed 
-of  Harold,  finding  his  dead  body  upon  the  battle  field,  after  that 
memorable  conflict  which  crowned  the  Norman  arms  with  victory. 
At  a  distance  of  some  eight  centuries,  crowded  with  human  history, 
"this  gp*eat  event  seems  to  us  very  remote,  yet  what  a  mere  span 
"when  compared  with  the  vast  periods  during  which  the  material 
itself  of  this  work  of  art  was  being  formed.  The  slow  deposition 
of  chalk  in  sea  water,  its  consolidation  and  upheaval,  and  conver- 
sion into  statuary  marble  by  the  heat  of  intruded  igneous  rocks. 
The  fossil  before  us  was  a  living  tree,  flourishing  with  grace  and 
l)eauty  in  this  very  neighbourhood,  at  a  period  long  previous  to 
the  chalk  era,  under  conditions  known  as  those  of  the  Wealden,  so 
called  because  first  studied  in  the  south-eastern  portion  of  England, 
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called  the  Weald  from  its  ancient  forests.     The  Wealden  was  a 
fresh- water  formation  (shown  in  this  map)  deposited  in  the  delta 
of  one  or  more  large  rivers,  flowing  from  the  north-west,  entering 
the  lagoon  near  the  site  of  Oxford  and    extending    to   Central 
France,  the  whole  area  being  some  twenty  thousand  sqoare  mileB^ 
It  was  laid  upon  a  previous  Oolitic  floor,  produced,  together  with 
other  secondary  formations,  after  the  close  of  the  Coal  period.    The 
Australian  Continent  presents  now  an  area  analogous  to  what  this- 
Oolitic  floor  was  before  the  Wealden  lake  commenced,  its  kaogaroos^ 
being  representative  survivals  of  the  mammalian  life  of  that  period. 
Portions  of  the  sandy  shoals  of  the  Wealden  lagoon  were  occasion- 
ally left  dry,  and  show  us  now  ripple  marks  from  ancient  cmreniB,. 
and  sometimes  the  footprints    of   air-breathing   animals  of  the 
strange  amphibious  unwieldly  forms  pictured  on  these  sheets,  and 
restored  with  great  skill  at  the  Crystal  Palace  lake.     The  Ignaoo- 
don,  Hylceosaurus  and  Megalosaurus,  gigantic  lizards.     The  PtenK 
dactyl,  a  fljing  lizard,  was  a  Saurian  reptile  with    the   bones  of 
the  forearm  and  hand  singularly  elongated  like  those  of  the  hair 
while  light  and  hollow  as  in  the  bird,  thus  giving  the  power  of 
rapid  flight  and  probably  of  swimming.     Remains  of  some  have- 
been  found  in  the  Kentish  Chalk  as  large  as  the  albatross,  wiib 
wings  fifteen  or  eighteen  feet  in  expanse.     The  skilled  company 
tive  anatomist  can   sometimes   from  a  single  new  bone  describe 
the  animal    to  which  it  must   have    belonged.      A  remarkable 
instance  of  this  profound  knowledge  was  shown  by   Cuvier,  te^ 
whom  Dr.  Man  tell  submitted  some  strange  fossil  teeth  found  bf 
his  wife  on  a  roadside  stone  heap  near  Cuckfield,  in  1822.     Cnvier 
pronounced  them  to  be  teeth  of  a  new  animal,  a  large  herbivoronfr 
reptile  (the  Iguanodon),  an  opinion  confirmed  by  subsequent  dii* 
coveries.      Dr.   Mantell   then   visited  the  museum   of    the  Boje^ 
College  of   Surgeons,  and,  assisted  by  Mr.  Clift,  found  a  doae 
resemblance  in  the  teeth  of  the  modem  Iguana  of  tropical  America 
and  the  West  Indies. 

The  fishes  were  chiefly  of  the  Ganoid  and  Plaooid  orders.  A 
portion  of  one  of  these,  the  Lepidotus  MantelU,  with  its  enamdM 
scales,  is  before  you.  It  was  allied  to  the  Gar-pike  of  the  Americtf^ 
rivers.  The  whole  body  was  covered  with  large  thick  rhomboiW 
scales,  coated  on  the  exposed  side  with  enamel.  These  fishes  lived 
either  in  the  lagoons  of  this  great  delta  or  at  the  mouth  of  ^ 
estuaries  entering  the  sea.  The  trees  of  this  region,  gprowing  apOD 
the  drier  portions  of  the  surface,  consisted  of  various  Pines,  Cyci^ 
Ferns,  with  Palms,  and,  as  we  see,  the  Aloe.     The  climate  was  saW 
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tropioal.  We  mast  imagine  a  large  area  of  sandy  shoals  and  damp 
meadows,  resembling  probably  the  existing  delta  of  the  African 
Niger,  which  stretches  into  the  interior  for  more  than  one  handred 
and  seventy  miles,  and  covers  some  three  hundred  miles  al(mg  the 
coast.  The  sand  thus  carried  by  currents  age  after  age  slowly 
aocnmnlated,  together  with  mad;  and  thas,  aided  by  a  sinking 
process,  the  Hastings  sand  formation  was  deposited,  together  with 
oiher  formations  of  sand  and  clay,  the  thickness  of  the  whole 
Wealden  series  being  estimated  by  Lyell  at  two  thousand  feet. 
Ghreat  changes  then  followed.  The  Wealden  formation  descended 
beneath  the  ocean,  and  upon  it  commenced  the  slow  deposit  of  that 
chalk  which  we  see  at  Dover,  Folkestone,  and  Beachy  Head.  When 
in  the  coarse  of  an  enormous  period  this  chalk  had  been  deposited, 
it  was  slowly  upheaved  to  form  the  vast  ridge  of  the  North  and 
South  Downs.  A  scalping  and  sculpturing  process  now  set  in, 
effected  by  the  agency  of  ice  and  streams  of  water,  and  laying  bare 
the  Hastings  sandstone  formation;  How  difficult  to  realize  all 
this,  and  how  strange  to  reflect  on  the  long  imprisonment  of  these 
fossils,  their  burial  dating  countless  ages  fast  locked  in  the  sand. 
rock  whose  crown  was  now  an  ocean  floor  rearing  a  mighty  burden 
of  chalk,  the  uprising  of  the  whole  of  which  is  seen  in  the  bent  and 
distorted  Hastings  sand  strata  ! 

The  denudation  referred  to  removed  the  chalk  from  the  wide 
irea  of  Fevensey  Level,  the  Hastings  coast,  the  Pett  Level  by 
Kje  to  Folkestone,  and  far  inland  behind,  extending  westwards 
into  Hampshire.  At  Tunbridge  Wells  a  hard  bed  of  white  sand 
occurs,  belonging  to  the  Wealden  formation,  which  occasions  the 
piotnresque  scenery  of  the  High  Kocks  and  other  resorts.  To  the 
•androck  Hastings  is  indebted  for  much  of  the  charms  of  its 
scenery.  The  warm  tints  of  paler  or  darker  brown,  often  seen  in 
belief  against  a  sapphire  sky,  give  effects  of  light  and  shade  which 
Attract  the  pencil  of  the  artist :  the  hills  and  valleys  with  rounded 
outlines  clothed  with  verdure  give  variety  to  the  Sussex  landscape. 
The  Castle  Hill  at  Hastings  consists  chiefly  of  what  is  known  as 
Ashdown  sand,  surrounded  by  some  Wadhurst  clay  on  the  north. 
The  sand  has  been  excavated  for  some  hundreds  of  yards  in  the 
windings  of  the  St.  Clement's  Caves.  The  East  Cliff,  with  its 
fine  outline,  is  composed  in  the  same  manner.  The  Lovers'  Seat 
IS  placed  in  a  nook  of  the  Ashdown  sand  overlying  Fairlight  clay. 
The  beautiful  glens  of  Ecclesbourne,  Covehurst,  and  Fairlight, 
have  been  carved  by  running  water  out  of  the  same  materials. 
The  Dripping  Well  gives  its  little  stream  over  a  ledge  formed  by 
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linrdined  beds  of  Ashdown  sand;  and  Old  Roar,  to  the  north  of 
Hastings,  said  to  have  foionerly  had  a  fall  of  forty  feet,  trickles 
over  a  similar  ledge  of  hardened  sandrock  in  the  Wadharst  elaj. 

At  Bovey  Tracey,  near  to  Newton  Abbott,   in   Devonshire,  snr- 
roanded  by  the  granite  and  other  rocks  of  Dartmoor,  is  a  barren 
tract  of  land  which  is  an  ancient  fossil  lake  bed  as  it  existed  after 
the  chalk  period.     It  is  remarkable  as  being  the  only  instaooe  of 
the  kind  known  in  Great  Britain.     A  hike  of  the  size  of  Winder- 
mere  existed  there,  fed  by  streams  from  Dartmoor,  carrying  down 
the  finely  gronnd  granite  and  vegetable  matter,  and  forming  now 
a  bed  of  fine  clay,  nsed  with  great  saccess  there  in  the  mannfactnrs 
of  pottery.     The  lignite  or  imperfect  coal  into  which  the  vegetable 
matter  was   converted,   contains   iron  pyrites,  and  emits,   oonae- 
qnently,  a  snlphurons  odoar  on  burning,  but  it  has  been  applied  to 
the  baking  of  the  pottery.     The  lake  was  sarronnded  by  willows 
and  the  dwarf  birch,   together  with  many  coniferous  trees  of  tbe 
Californian   Wellingtonia  type,  also  ferns,  vinos,  figs,   dates,  and 
lanrels,   with   water  lilies.     The   cinnamon   and    palm   also  grew 
there.      It  has  been  inferred  that,  on  the  whole,   a  sab-tropieftl 
climate  then  prevailed  in  Devonshire. 

Previous  to  the  year  1872  nothing  was  known  of  the  strati 
lying  beneath  the  Wealden  centre.  In  anticipation  of  the  visit 
of  the  British  Association  to  Brighton,  Mr.  Henry  Willett  then 
Bulges  ted  tbe  celebrated  sub  weald  en  boring,  with  the  twofold 
object  of  ascertaining  the  nature  and  thickness  of  the  underljing 
strata,  and  also  whether  coal  strata,  as  in  Belgium  and  the  Boalon- 
nais  district  in  France,  extend  across  the  Channel  in  this  directioB. 
Any  additions  to  our  coal  seams  are  of  grave  importance  when  we 
remember  that  our  national  prosperity  is  largely  dependent  upon 
cheap  and  abundant  coal,  the  consumption  of  which  is  steadiif 
increasing  by  land  and  sea  with  the  extension  of  steam  power. 
Subscriptions  came  rapidly  in,  and  the  boring  was  commenced  in 
August,  1872,  on  the  estate  of  Mr.  J.  C.  Mappin,  at  Netberfield, 
near  Battle,  by  Mr.  J.  A.  Bosworth,  who  attained  a  depth  of  three 
hundred  and  twelve  feet.  At  the  close  of  the  following  year  ihe 
work  was  transferred  to  the  Diamond  Rock  Boring  Company,  9xA 
carried  seven  hundred  and  six  feet  further.  An  accident  to  ^ 
rods  now  involved  a  new  bore  hole,  which  was  commenced  m 
February,  1875,  and  was  extended  to  a  depth  of  one  thousand  iud0 
hundred  and  five  feet,  when  another  accident  occurred,  and  the 
work  was  abandoned.  The  second  hole  had  at  first  a  diameter  of 
eight  inches,   from  which  a  solid  core  of   rock  seven  incheB  Vi 
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diameter  was  extracted.  The  size  of  the  hole  was  lessened  as  often 
as  it  became  necessary  to  line  it,  nntil  at  last  the  diameter  was 
onlj  two  inches,  yielding  a  one-inch  core.  The  boring  first  passed 
through  clay  and  shales,  and  at  one  hundred  and  twenty«fiye  feet 
a  bed  of  gypsnm  was  reached  forty-three  feet  thick.  The  rest  of 
the  strata  consisted  chiefly  of  sandstones  and  shales.  Mr.  J.  E.  H. 
Peyton,  F.G.S.,  of  St.  Leonards,  gave  mnch  assistance  in  examining 
the  cores  from  the  drill  and  collecting  the  fossils.  Some  important 
additions  to  geological  science  were  made  by  this  boring,  and 
Sussex  was  raised  to  a  place  in  the  "  Mineral  Statistics,"  a  shaft 
having  been  sank  near  for  the  purpose  of  extracting  the  gypsum, 
and  from  this  "  Subwealden  Mine  "  two  hundred  and  thirty-four 
tons  of  gypsum,  valued  at  £70,  were  raised  in  1876.  The  mine  is 
now  worked  with  success  on  an  extensive  scale,^  the  gypsum  being 
of  superior  quality.  This  is  the  only  mine  of  any  kind  in  Sussex, 
where,  three  centuries  since,  the  woods  resounded  with  the  clang 
of  heavy  hammers  and  the  roar  of  furnaces,  whose  glow  was  con- 
spicuous  by  night.  The  manufacture  of  iron^  from  the  ferruginous 
sands  and  clays  of  the  Wealden,  commenced  by  the  Bomans,  was 
at  this  period  the  most  important  in  Great  Britain. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Keyworth  for 
this  very  interesting  paper  on  the  fossil  aloe.  The  geological  subject 
was  hardly  within  the  usual  range  of  the  Conference,  but  as  this 
paper  came  from  a  gentleman,  so  well  known  as  a  local  authority, 
and  who  had  given  such  an  interesting  account  of  the  geology  of 
the  locality,  they  were  mucb  obliged  to  him. 

Mr.  Borland  said  as  this  paper  contained  a  considerable  amount 
of  information  about  the  Wealden  formation,  it  was  interesting  to 
those  who  came  from  a  part  of  the  kingdom  which  was  very  mnch 
below  the  Wealden.  But  to  return  to  questions  more  connected 
with  the  Conference,  he  would  ask  Mr.  Keyworth  what  were  the 
grounds  upon  which  this  fossil  was  considered  to  be  an  aloe.  He 
stated  that  the  leaf  was  lanceolate.  He  had  always  understood  that 
the  aloes  had  a  broadly  subulate  leaf,  not  lanceolate,  and,  therefore, 
if  this  were  really  a  lanceolate  leaf,  he  could  scarcely  consider  it  as 
belonging  to  the  aloe  tribe.  He  should  like  to  have  a  description 
of  the  transverse  section  of  the  fossil,  and  then  of  the  leaf,  and  they 
would  then  be  in  a  position  to  judge  whether  there  was  sufficient 
evidence  for  placing  it  in  the  list  of  aloes.  Then  he  should  also  like 
to  know,  if  it  really  was  an  aloe,  whether  there  was  any  reason  to 


500  BRITISH   PHAIUCACKUTIOAL  CONnBSNCS. 

suppose  that  the  graminivorons  creatures  of  the  period  used  it  for 
therapeatical  purposes. 

Mr.  Holmes  remarked  that  Mr.  Key  worth  mentioned  the  fossil 
aloe  as  being  the  nearest  representative  of  the  great  American  aloe. 
The  name  "  American  aloe  **  being  commonly  applied  to  a  plant  of  a 
different  natural  order,  viz.,  Agave  americana^  it  was  desirable  to 
know  whether  Mr.  Kejworth  intended  this  plant  or  the  Aloe  vul* 
garis  by  the  term  "great  American  aloe."  Mr.  Key  worth  had 
mentioned  the  occurrence  of  a  jet-like  substance  in  the  bark  of  the 
aloe ;  this  would  seem  to  indicate  more  relationship  with  the  geoufl 
Draccena,  several  of  the  plants  of  this  genus  yielding  resins.  Whco 
at  Whitby  a  short  time  ago,  he  had  noticed  pieces  of  jet  in  a  fossil 
trunk  protruding  from  a  boulder,  which  seemed  to  indicate  that  jet 
was  of  the  nature  of  a  fossilized  resin. 

Mr.  Keyworth,  in  reply,  said  he  must  apologise  for  bringing  for- 
ward  a  paper  which  was  not  strictly  pharmaceutical.      For  a  long 
time  bethought,  with  Mr.  Dixon,  that  it  was  a  palm  or  tree  fern; 
but  then  he  fell  in  with  Mr.  Beccles,  who  at  once  said  it  was  an  aloe, 
because  he  found  a  leaf  in  situ  which  belonged  to  the  aloe.     He  told 
him  that  he  was  perfectly  familiar  with  the  American  aloe,  and  lie 
had  one  in  his  possession  at  one  time  of  very  great  size,  so  that  he 
knew  the  leaf  perfectly  well.     One  gentleman  had  found  fault  with 
the  word  "lanceolate"  as  applied  to  the  leaf,  but  having  inyesti- 
gated  several  authorities,  he  came  to  the  conclusion  that  on  the 
whole  that  was  the  right  word.     No  doubt  most  people  applied  the 
word  aloe  to  another  plant — the  Adam's  needle,  or  yucca,  which 
had  a  sharp-pointed  leaf,  more  like  a  lance.     He  much  regretted 
that  he  had  not  been  able  to  bring  the  leaf,  but  he  had  little  donbt 
on  the  subject,  because  Mr.  Beccles  was  really  a  thoroughly  scientific 
man,  and  well  versed  in  the  subject. 


The  next  paper  read  was — 

ON  HYMENODICTYONINE,  AN  ALKALOID  FROM 
HYMENODICTYON  EXCEL  SUM. 

By  W.  a.  H.  Natlor,  F.C.S. 

A  year  ago  I  had  the  honour  of  submitting  to  the  members  of  tbe 
British  Pharmaceutical  Conference  "  Additional  Notes  on  tbe  Bitter 
Principle  of  Hymejiodicfyon  Excelsum,**  •     The  paper  contained  ssi 

•  Pharm.  Journ,   [3] ,  xiv.  311 ;    Year-Book,  1888,  p.  492. 
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accoant  of  the  methods  by  which  the  alkaloid  could  be  extracted 
from  the  bark,  its  physical  characters  and  more  important  properties, 
and  an  intimation  of  its  empirical  formula,  concluding  with  a  de- 
scription and  the  centesimal  composition  of  a  neutral  body  which 
bad  been  isolated  during  the  process  of  extraction. 

In  continuing  the  investigation  the  experiments  have  been  directed 
towards  determining  the  molecular  weight  of  the  alkaloid,  and  the 
present  communication  is  intended  to  supply  data  from  which  the 
rational  formula  of  the  body  may  be  adduced.  Its  basicity  in  the 
first  instance  was  sought  to  be  ascertained  from  an  examination  of 
the  compound  produced  by  its  combination  with  monobasic  mineral 
acids.  These  salts  were  prepared  from  the  surplus  stock  that  sup. 
plied  the  material  from  which  on  combustion  the  empirical  formula 
referred  to  was  deduced.  As  the  results  obtained  exhibited  im- 
possible relations  in  the  ratios  between  the  base  and  the  respective 
acids,  it  was  decided  to  conduct  the  operations  involved  in  the 
preparation,  purification,  and  desiccation  of  the  alkaloid,  under  im« 
proved  conditions. 

A  fresh  supply  was  procured  by  exhausting  with  chloroform  a 
mixture  of  lime  and  bark  air-dried,  and  withdrawing  the  base  from 
solution  by  agitation  with  weak  sulphuric  acid.  From  the  acid 
solution  it  was  separated  by  caustic  soda.  It  was  thoroughly  washed 
with  cold  water  and  taken  up  by  ether ;  evaporation  and  resolution 
in  the  solvent  twice  repeated  sufficed  to  yield  it  in  a  state  of  purity. 

Special  attention  is  here  directed  to  the  circumstance  that  the  process 
of  evaporation — aqtieous,  alcoholic,  ethereal — throughout  this  invesfiga^ 
Hon  was  carried  on  in  vacuo. 

The  same  statement  applies  to  the  drying  of  the  various  products^ 
unless  otherwise  specified. 

The  base  when  purified  from  ether  corresponded  to  the  description 
of  the  alkaloid  previously  given,  and  confirmed  its  behaviour  towards 
reagents.  An  additional  observation  of  considerable  interest  has 
to  be  recorded,  viz.,  that  by  an  extremely  slow  evaporation  of  its 
ethereal  solution  it  assumed  a  distinctly  crystalline  form.  Practical 
efiect  may  be  given  to  the  condition  by  putting  a  little  of  the  ethereal 
solution  in  a  test  tube  and  stoppering  it  with  a  cork  through  which 
a  pin-hole  has  been  drilled.  After  the  lapse  of  a  fortnight  the 
residue  when  examined  microscopically  will  reveal  an  abundance  of 
well- developed  acicular  crystals.  A  new  and  striking  reaction  of 
the  base  with  sulphuric  acid  was  also  noted.  When  placed  in  con- 
tact with  this  acid,  the  solution  by  transmitted  light  assumed  a  lemon 
yellow  colour,  passing  to  a  wine-red  and  ultimately  a  deep  claret ; 
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*by  reflected  light  it  presented  a  broDze  appearance.  The  floor- 
escence  was  accompanied  bj  the  disengagement  of  snYphnroDS  add. 
On  combustion  the  parified  and  dried  alkaloid  gave  the  following 
numbers : — *362  gram  of  substance  burnt  with  oxide  of  copper  in  a 
current  of  oxygen  gave  1*05  gram  of  carbonic  acid  and  '365  gram  of 
water  equivalent  to — 

Carbon 79-10  per  oent. 

Hydrogen 11-20      „ 

The  nitrogen  determination  was  vitiated  by  the  accidental  intro- 
duction of  a  little  air  towards  the  end  of  the  operation.  Subeequeni 
results  showed  an  error  of  nearly  half  per  cent,  in  excess  of  theory. 

Pldtinum  Salt. — This  salt  was  precipitated  as  a  yellow  amorphous 
powder  from  a  neutral  or  feebly  hydrochloric  acid  solution  in  alco- 
hol on  the  addition  of  an  alcoholic  solution  of  perchloride  of  platioaiD. 
It  was  not  appreciably  soluble  in  cold  alcohol,  and  refused  all  at* 
tempts  which  were  made  to  induce  crystallization. 

Analysis  furnished  the  following  numbers: — 

1.  '499  grm.  of  substance  gaye  on  combastion  *670o  grm.  of  ev- 
bonic  acid  and  *2461  grm.  of  water. 

2.  '411  grm.  of  substance  gave  on  combustion  '5467  grm.  of 
carbonic  acid  and  '1997  grm.  of  water. 

3.  '350  grm.  of  substance  gave  on  ignition  *092  grm.  of  platinum. 

4.  3725  grm.  6f  substance,  dried  at  100°  C,  gave  on  ignitioB 
'0965  grm.  of  platinum. 

5.  '244  grm.  of  substance  gave  on  ignition  of  correspondiog 
ammonia  compound  '063  grm.  of  platinum. 

6.  '200  grm.  of  substance  gave  on  ignition  '518  grm.  of  platinum. 
These  numbers  assign  to  the  platinum  salt  the  formula, — 

C0SH40N2.2HCI.  PtCI^ 

The  theoretical  values  of  which  are  placed  beneath  the  experimental 
percentages. 

6.  6. 

25-82    25-90 


1.           2. 

S.         4. 

Carbon 

36-64    36-27 

—        — 

Hydrogen   . 

5-60      5-39 

Platinum     . 

—          — 

26-28    25-90 

C23  «276 

36-48 

H«  -  42 

5-28 

No   «  28 

3-70 

Pt   -197-4 

2609 

CI4J  «  213-0 

28-15 

756-4  99-70 
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By  placiDg  in  jaxtaposition  the  theoretical  yalaes  of  the  alkaloid 
it«elf  with  the  nambers  obtained  by  experiment,  a  considerable 
deficiency  in  the  percentage  of  carbon  becomes  apparent. 

Theory.  Found. 

Carbon 80-23      .      7910 

Hydrogen 11-62  11-20 

This  deficiency  was  subsequently  traced  to  the  diflBculty  experi- 
enced in  burning  the  body.  Equally  low  results  were  at  first 
obtained  on  burning  the  platinum  compound.  On  substituting 
chromate  of  lead  for  cupric  oxide  the  higher  percentages  were 
realized. 

A  determination  of  the  chlorine  in  the  donble  salt  was  also  made. 
For  this  purpose  '244  gram  of  the  substance  was  pnt  into  a  tube 
with  3  c.c.  of  nitric  acid  (1*5),  and  an  excess  of  nitrate  of  silver. 
The  tube  was  sealed,  heated  to  200°  C,  and  maintained  at  that  tem- 
perature for  four  hours.  At  the  end  of  that  time,  decomposition 
being  complete,  the  tube  when  cold  was  opened,  and  the  resultant 
chloride  of  silver  was  collected,  washed,  dried,  and  weighed.  It 
gave  the  equivalent  of  27*67  per  cent,  of  chlorine  as  against  28*15 
per  cent.  The  platinum  in  the  filtrate  from  the  chloride  of  silver 
appears  in  No.  6  estimation  of  platinum  salt  (qv.). 

Hydrochlorate  of  the  Alkaloid. — This  salt  was  prepared  by  neatm- 
lizing  the  dry  base  with  a  weak  solution  of  hydrochloric  acid  and 
evaporating  to  dryness.  '2005  gram  of  alkaloid  gave  *244  gram  of 
dry,  amorphous,  yellow- tinted  residue.  The  formula  Cga  H^  ^2-2  HCl 
requires  '243  gram.  Other  salts  were  prepared,  but  as  they  did 
not  crystallize,  they  were  not  deemed  the  most  suitable  for  the  pur- 
pose of  this  inquiry.  From  the  composition  of  the  hydrochlorate 
the  diacid  nature  of  the  base  may  be  inferred. 

Ethyl  Derivative  of  Alkaloid. — If  hyrnenodictyonine  be  dissolved 
in  twice  its  weight  or  more   of  alcohol,  ethyl  iodide  be  added  in 
excess,  and  the  mixture  be  heated  in  a  sealed  tube  at  100°  C. ;  the 
mixture  gradually  assumes  a  dark  colour.     If  the  temperature  be 
maintained  for  two  hours  and  then  the  tube  be  allowed  to  cool, 
abandance  of  crystals  of  an  othylated  compound  will  separate  out. 
A  farther  crop  of  crystals  may  be  obtained  by  concentrating  the 
filtrate.      Under  a  lens  they  are  seen  to  form  long  needles  and  to 
arrange   themselves   in  rosettes.       The  product  after  being   well 
Washed  in  cold  alcohol  and  recryst  alii  zed  from  hot  alcohol  is  ob- 
tained in  a  pure  condition. 

Two  estimations  of  the  iodine  in  the  compound  were  made,  and 
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give  of  iodide  of  silver  equivalent  to  38'46  and  38-50  per  cent,  of 
iodine  respectively. 

These  percentages  would  correspond  with  a  body  having  the 

formula — 

The  platinum  salt  of  the  diethyl  derivative  was  also  obtained.  It 
was  prepared  from  the  iodide  by  removal  of  its  halogen  as  silver 
iodide,  substituting  chlorine  and  ■  precipitating  with  perchloride  of 
platinum.  It  is  very  soluble  in  hot  water,  and  crystallizes  with 
g^reat  boldness  on  concentrating  the  solution.  Cold  alcohol  exerts 
only  a  feebly  solvent  action  upon  it. 

It  gave  on  ignition  the  equivalent  of  24*00  per  cent,  of  platinum. 
The  formula  [C^  H^q  (C,  Hj)^  NgJ^'Clg  Pt  CI4  requires  24-29  percent 
of  platinum. 

These  results  agree  in  pronouncing  the  beautifully  crystalline  iodine 
compound  to  be  the  diethylcUed  iodide  of  hymenodictyonine^  having 
the  composition  as  indicated  above.  Further,  the  formation  of  this 
compound  shows  the  diammonic  nature  of  the  alkaloid,  and  if  this 
fact  be  taken  in  conjunction  with  the  mode  in  which  the  base  com- 
bines with  ethyl  iodide,  it  may  be  justly  inferred  that  hymenodic- 
tyonine  is  a  tertiary  diamine,  having  the  molecular  weight  represented 
by  the  formula  C33  H^  N^. 

Lastly,  these  results  present  a  close  analogy  in  their  chemical 
properties  between  nicotine  and  hymenodictyonine,  and  afford  snb- 
stantial  evidence  in  favour  of  the  homology  of  the  two  substanoes. 

Although  lack  of  material  at  the  present  time  has  prevented  me 
from  making  a  more  complete  study. of  this  interesting  alkaloid,  it  is 
hoped  that  its  chemistry  has  been  pursued  to  an  extent  sufficient  to 
justify  the  physiologist  in  putting  the  alkaloid  to  the  test.  This  is 
the  more  important  from  the  reputation  which  the  drug  has  acquired 
as  a  tonic  and  a  febrifuge  among  the  Hindoo  natives. 

Again  there  remains  to  me  the  pleasing  duty  of  acknowledgioi? 
the  kind  services  which  my  friend  Mr.  T.  G.  Nicholson  has  rendered 
me  throughout  this  investigation. 


The  President  in  proposing  a  vote  of  thanks  to  Mr.  Naylor,  said 
on  the  last  occasion  when  this  question  was  brought  forward,  some 
doubt  was  thrown  on  the  exact  composition  of  the  alkaloid  on 
account  of  the  imperfect  manner  in  which  it  was  then  known;  bat 
Mr.  Naylor  had  now  succeeded  in  clearing  up  that  point  by  ^ 
ducing  the  alkaloid  in  crystals,  which  result  was  highly  satisfactorj. 
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Mr.  Gerrard  congratulated  Mr.  Naylor  on  the  results  of  his  work. 
He  would  ask  him  whether  he  had  endeavoured  to  prepare  any 
bromine  or  iodine  direct  substitution  compounds,  and  if  so,  what 
results  he  obtained.  He  was  much  pleaded  to  find  that  Mr.  Najlor 
had  been  able  to  obtain  the  alkaloid  itself  in  a  definite  crystalline 
form,  and  also  that  he  had  used  ether  for  that  purpose.  In  his  own 
work  be  found  that  by  using  pure  washed  ether  he  could  obtain  the 
most  satisfactory  results  in  the  crystallization  of  alkaloids. 

Mr.  Naylor,  in  reply,  said  he  had  only  prepared  a  bromine  sub- 
stitution  compound,  and  he  had  not  yet  had  time  to  examine  that. 


The  next  paper  read  was  a — 

NOTE  ON  THE  FILTRATION  OP  LARD. 

By  W.  Willmott. 

A  recurrence  to  the  subject  of  the  treatment  of  lard  in  its  prepara- 
tion for  an  unguent  basis  appears,  I  am  bound  to  confess,  to  call  for 
some  apology.  My  reason,  however,  for  again  bringing  before  the 
CJonference  this  question,  is  as  follows : — Certain  conclusions  arrived 
at  by  me  with  regard  to  the  advantages,  or  supposed  advantages,  of 
filtration  as  a  means  of  **  rendering  '*  lard  into  the  most  perfect  con- 
dition for  pharmaceutical  usage  (and  advanced  in  a  paper  read 
before  the  Conference  meeting  in  the  autumn  of  last  year),  have 
been  controverted  by  some  eminent  pharmacists.  This  circumstance, 
although  not,  I  confess,  altogether  unlocked  for,  I  feel  I  cannot  pass 
by  in  silence. 

In  the  paper  mentioned,  I  stated  as  the  result  of  certain  experi- 
ments, that  washing  and  straining,  or  washing  and  filtering,  were 
without  advantage  in  the  preparation  of  lard  for  use  as  an  unguent 
basis ;  and,  further,  that  filtration  per  se  possessed  no  advantage  in 
practice.  In  reply  to  this,  Mr.  Conroy  said  **  he  found  that  by  fil- 
tration he  got  a  most  excellent  product  which  would  keep  good  and 
sweet.  He  did  not  consider  washing  to  be  of  much  use,  but  careful 
filtration  was  necessary  to  separate  decomposable  matter."  On  a 
subsequent  occasion,  Professor  Redwood,  at  an  evening  meeting  of 
the  Pharmaceutical  Society,*  expressed  his  opinion  on  this  same 
point  as  follows  : — '*  Complete  separation  of  all  suspended  matter  is 
obviously  important,  and  therefore  filtration  seems  desirable  where 
practicable.''     In  conjunction  with  these  opinions  I  ought,  perhaps, 

•  Pharm,  Journ.  Nov.  10,  1883,  p.  365. 
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to  notice  tlie  conclasions  arrived  at  bj  Mr.  Edward  Smith  in  his 
paper  read  at  the  CoDference  meetiDg  held  at  Exeter  in  1869.  In 
this  paper  we  meet  with  the  most  emphatic  advocacy  of  filtration 
as  "  the  best  means  of  preparing  lard  ''  for  nse  in  pharmacy.  Mr. 
Smith  says  : — "  I  cannot  too  strongly  insist  that  if  lard  be  required 
of  first  quality,  it  is  absolutely  essential  that  it  should  be  filtered 
through  paper  .  .  .  the  gertu  of  success  lies  in  filtration 
.  .  .  to  stmn  is  to  invite  inferiority,  to  filter  is  to  secure  supe- 
riority, if  not  perfection." 

In  view  of  these  very  authoritative  statements  it  seemed  desilv 
able  to  me  to  repeat  my  experiments  in  greater  detail,  and  to 
submit  this  particular  point  to  a  most  careful  and  very  special 
observation,  in  order  to  verify  or  otherwise  the  conclusions  I  had 
advanced.  To  carry  out  this  with  all  possible  completeness  the 
following  specimens  were  severally  prepared  : — 

Strained, 

No.  I.  Perfectly  fresh  "flare"  melted  in  water-bath  and  strained 
through  fine  tow. 

No.  2.  As  No.  I,  but  subsequently  dehydrated  *  at  a  little  above 
212°  F.,  and  strained  through  tow. 

No.  3.  As  Nos.  1  and  2,  but  with  the  straining  through  flannel 

No.  4.  As  Nos.  I  and  2,  but  with  the  straining  through  fine  linen. 

Filtered. 

No.  5.  As  Nos.  I  and  2,  but  subsequently  filtered  through  paper 
at  150°  F. 

No.  6.  As  Nos.  1  and  2,  but  subsequently  filtered  through  paper 
at  200°  F. 

Washed.f 

No.  7.  As  No.  1,  but  subsequently  washed,  heated,  and  strained 
through  flannel. 

Before  stating  the  results  shown  by  working  with  these  prepartd 
specimens,  it  would  be  well,  perhaps,  to  ascertain  what  is  reallj 
involved  in  the  process  of  filtration  to  which,  as  will  be  seen,  l^os. 

*  The  method  of  dehydration  here  employed  was  thai  laid  down  in  the  1861 
Pharmacopoeia,  and  is  as  follows:  ** Again  heat  it"  [the  strained  hurdj  "ob 
the  water-hath,  stirring  continually  until  it  becomes  clear  and  entirely  fne 
from  water."  There  can  scarcely  be  a  doubt,  however,  that  this  result  is  better, 
though  not  perhaps  so  conveniently  arrived  at,  by  allowing  the  fresh  fst  to  be 
"  hung  up  and  freely  exposed  to  air  and  light.'* 

t  In  accordance  with  process  described  by  Mr.  Martindale,  vide  PharM- 
eeutical  Journal,  November  10,  1883,  p.  874. 
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5  and  6  were  carefully  submitted.*     The  following  table  will  show 
the  very  large  divergence  of  result  under  varying  conditions  : — 

Quanttties,  in  weighty  of  Lard  j^assing  through  various  filtering  and 
straining  media  at  different  temperatures  during  one  hour ;  the 
funnel  and  filter  being  of  the  capacity  of  two  imperial  pint8.'\ 


FUtoring  and  Straining  Media. 

100— iioo  p. 

15O-160*>  F. 

200—210^  F. 

French  cironlar  paper  .    .     . 

17  oz. 

33  oz. 

91  oz. 

Thick  grey  paper     .... 

40  oz. 

95  oz. 

183  oz. 

Fine  linen 

62  oz. 

Passes  through  freely  at  above 
temperatures. 

Flannel 


Fine  tow 


Passes   through   freely  at  all  temperatures  a 
little  above  the  melting  point. 

Passes  through  freely  at  all  temperatures  a 
little  above  the  melting  point. 


It  should  be  stated  that  these  quantities  will  vary  to  some  extent, 
according  to  the  following  conditions,  viz. :  (1)  the  particular  manner 
in  which  the  operation  is  conducted;  (2)  the  time,  if  any,  allowed 
for  running  (for  muniug  it  simply  is)  through  the  porous  substance 
before  the  moment  of  commencing  the  trial ;  %  (3)  the  constancy 
with  which  the  filter  is  kept  filled ;  (4)  the  exact  size  of  the  filter ; 
and  (5)  the  quality  and  character  of  the  paper,  etc.,  used  in  the 
process.  Nor  is  this  all :  it  is  important  to  note  that  the  rate  of 
filtration  diminishes  as  the  time  progresses.  This  is  a  material 
consideration,  as  it  modifies  very  much  the  apparent  ease  and 
simplicity  of  the  operation,  and  forms  a  contingency  which  at  the 
outset  may  readily  be  lost  sight  of.     The  following  will  show  this 

I 

•  Mr.  Conroy  says :  **  There  is  no  necessity  for  any  length  of  time  to  be 
occupied,  as  at  a  temperature  of  about  200*"  F.  lard  easily  runs  through  filtering 
paper."  This  is  perfectly  true  so  far  as  it  goes,  but  I  veutuic  to  think  that  the 
process  cannot,  either  with  reference  to  practicability  or  otherwise,  be  dis- 
missed in  BO  summary  a  manner. 

t  In  each  instance  the  process  was  allowed  to  proceed  for  five  minutes  before 
noting  the  moment  of  commencing  the  hour. 

X  With  thick  grey  paper  at  a  temperature  of  200**,  no  less  a  quantity  than  2  lbs. 
12  oz.  literally  runs  through  during  the  first  five  minutes.  After  one  hour's 
filtration  this  quantity  is  reduced  to  6  oz.  for  the  same  time ;  or  13  oz.  if  the 
paper  be  removed  and  cleansed  from  all  extraneous  matter  adhering  to  its 
Burface. 
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most  clearly.  With  French  grej  circular  paper  at  a  temperatare 
of  150-160''  F.  there  will  filter  through  during  the  first  hour  33 
avoirdupois  ounces ;  during  the  second  hour,  13  ounces ;  the  third 
hour,  9  ounces ;  and  the  fourth  hour,  7  ounces.  At  a  temperature 
of  200-210°  F.  we  get  for  the  first  hour  91  ounces ;  the  second,  35 
ounces;  the  third,  23  ounces;  and  the  fourth,  16  ounces.  All  this 
shows  a  gradual  clogging  up  of  the  pores  or  interstices  of  the  papefi 
rendering  renewal  (which  is  a  very  undesirable  condition)  impera- 
tively necessary  for  the  free  progress  of  the  operation.  Thus  it 
will  be  seen  that  the  process  of  filtration,  in  addition  to  being  some- 
thing more  than  troublesome,  is  not  so  practicable  or  available  as 
may  at  first  appear. 

But  now  the  question  arises,  Is  filtration  necessary,  or  will  strain- 
ing through  flannel  or  fine  linen  suffice  to  remove  or  keep  back  til 
solid  or  suspended  matter  which  may  subsequently  tend  to  promote 
decomposition  in  the  prepared  substance  ?  *     Partly  to  determine 
how  far  such  may  be  the  case,  a  portion  of  each  of  the  above-men- 
tioned specimens,  Nos.  1  to  7  inclusive,  was  allowed  to  pass  into 
a  test  tube,  and  all  being  subsequently  melted  at  the  same  tempeit- 
tare,  the  difference  in  clearness  and  uniformity  of  condition,  when 
examined   by  transmitted  light,  was  practically  nt'Z.f     It  simplj 
remained,  therefore,  to  test  these  specimens  in  the  form  of  the  most 
readily  changing  ointments,  and  to  note  carefully  the  results. 

Table  showing  generally  the  effect  as  regards  rancidity  in  the  two  nott 
rapidly  decomposahU  ointments  when  prepared  respectively  with 
strained  and  filtered  lards. 


UWOUKITT. 

Summer.    Temp.  66*  to  80<»  P. 

Stbainbd. 

Specimens 

1,2,3.4. 

FlLTBBBD. 

Specimens  6,  6. 

Wabsis. 

SpeoiiDitt 
No.  7. 

Ung.  plumb,  carb.,  4th  week. 
„            ,,          5th  week. 

Changing. 
Rancid. 

Changing. 
Bancid. 

Changing. 

Ung.  hyd.  n.  ox.,  4th  week. 
„          „          6th  week. 

„         „         6th  week. 

Good. 
Good. 

Slightly 
rancid. 

No.  6.  Changing. 
No.  5.  Changing. 

Bancid. 

Changing. 
Slightly 
rancid. 
Bandd. 

• 

*  It  is,  I  think,  quite  a  question, — and  I  must  confess  to  some  donbts,— if 
to  how  far  particles  of  membrane  and  tissue  are  **  the  main  and  often  lote 
cause  of  the  rancidity  of  solid  animal  fats.'* 

+  The  absolute  difference  in  clearness,  if  noted  as  a  matter  of  prioiitj^ 
porous  media,  may  be  stated  thus : — Paper,  1 ;  flannel,  2 ;  fine  linen,  8 ;  tBd 
tow,  4. 
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A  third  ointmeut  was  also  under  observatioD,  namely,  ung.  pot. 
iod.  sine  pot.  carb.  All  the  specimens  of  this  soon  became  tinged 
or  discoloured,  such  difierence  as  was  observable  being  distinctly 
to  the  disadvantage  of  those  prepared  respectively  with  the  washed 
and  filtered  lards. 

This  general  statement  will  suffice,  I  think,  to  show  that,  so  far 
from  the  filtration  of  lard  possessing  any  advantage  in  practice,  the 
operation  is  one  which,  if  I  may  be  allowed  so  to  express  it,  will  be 
found  to  be  "  more  honoured  in  the  breach  than  the  observance.'* 

From  these  results,  then,  I  find  my  former  experiments  clearly 
corroborated,  and,  fartbermore,  I  am  able  to  state  that  the  most 
desirable  method  for  adoption  in  preparing  lard  for  use  in  phar- 
macy is  one  corresponding  to  that  suggested  by  Professor  Redwood 
on  the  occasion  already  referred  lo ;  or  one  assimilating,  with  some 
slight  modifications,  to  the  process  of  the  British  Pharmacopoeia  of 
1864.  These  processes  exclude  both  washing  and  filtration,  and 
are  undoubtedly  the  best  that  can  be  devised  with  a  view  to  meet 
the  object,  or  objects,  desired  to  be  attained. 

I  must  again  ask  the  indulgence  of  the  Conference  for  bringing 
forward  this  well  worn  subject,  but  inasmnch  as  it  may  confidently 
be  assumed  that  prepared  lard  will  not  disappear  from  the  regime 
of  pharmacy,  the  method  of  treatment  best  adapted  to  secure  the 
most  satisfactory  results  can  scarcely,  perhaps,  be  too  well  con- 
sidered. 


The  President  said  they  were  all  indebted  to  Mr.  Willmott  for 
this  very  practical  paper.  The  subject,  though  a  well  worn  one, 
was  of  constant  interest  to  those  practically  connected  with  phar- 
macy. If  filtration  really  gave  no  practical  advantage,  it  was  Yetj 
satisfactory  to  know  it. 

Mr.  Nailob  said  this  paper  had  not  rendered  it  at  all  clear  to  his 
mind  that  filtration  was  injurious,  or  that  if  Mr.  Willmott  had 
performed  the  operation  on  a  very  large  quantity  of  material,  say 
half  a  ton  of  flare,  he  might  not  have  obtained  somewhat  different 
results.  Nor  were  the  results,  as  he  had  announced  them,  very 
striking,  except  that  they  tended  to  show  that  it  would  be  very 
unwise  to  attempt  filtration  through  ordinary  filtering  paper. 
There  was  one  other  point  which  would  have  thrown  considerable 
light  on  this  question,  which  he  referred  to  last  year.  He  did  not 
altogether  understand  the  vague  expression  *^  rancid."  How  was 
the  rancidity  tested,  by  the  smell,  the  taste,  by  litmus  paper,  or  by 
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determination  of  the  amount  of  acidity  p  On  this  point  he  should 
have  liked  to  have  seen  some  hetter  evidence  brought  forward* 
The  difference  woald  not  be  appreciable  by  the  smell,  he  presumed, 
nor  wonid  a  few  de^j^rees  of  rancidity  be  appreciated  by  litmus 
paper,  or  any  physical  appearance  which  the  ointment  might  pre> 
sent.  He  was  still  of  opinion,  from  operating  on  very  large  quan* 
titles  of  flare,  that  it  was  better  to  melt  it  at  a  low  temperature  and 
then  to  rapidly  pass  it  through  filters ;  in  that  way  a  better  looking 
product  was  obtained  physically,  and  if  the  temperature  was  not 
raised  too  much  and  the  filtration  were  cond  acted  rapidly,  so  as  to 
remove  all  membranoas  matters,  the  product  would  keep  well  for 
a  considerable  length  of  time. 

Professor  Redwood  said  he  had  not  been  so  disappointed  in  the 
pnper  as  Mr.  Nay  lor  seemed  to  have  been,  for  he  considered  Mr. 
Willmott  had  done  good  service  to  the  interest  of  pharmacy  by  the 
experiments  he  had  made.     It  appeared  to  him  that  those  resolti 
were  such  as  might  have  been  anticipated,  and  were  corroborated 
by  his  own  experience.     He  had  lately  had  a  great  deal  of  experi- 
ence, a  little  outside  pharmacy,  with  regai*d  to  the  means  of  pre- 
paring animal  fats  in  a  state  in  which  they  would  resist  the  infloeooe 
of  contact  with  atmospheric  air  for  as  great  a  length  of  time  M 
possible.     The  estimates  he  had  been  compelled  to  form  in  reference 
to  this  subject,  no  doubt  woald  not  be   qaite  approved  by  Mr. 
Naylor  as  being  strictly  scientific.     Nevertheless,  they  were  soch 
as  practical  men  were  in  the  habit  of  employing,  namely,  an  olMe^ 
vation  of  the  physical  characters  of  the  substances  under  investigir 
tion.     It  was  not  very  easy  with  such  a  sabstance  as  lard  to  be  able 
to  indicate  the  successive  changes  which  take   place  in  it  qoite 
scientifically,  but  it  was  comparatively  easy  to  ascertain  what  and 
when  changes  took  place  which  were  caloalated  to  interfere  with 
the  application  contemplated.     This  was  pharmaceutically  at  the 
present  time  a  very  important  subject ;  for  some  time  past  there 
had  been  a  great  deal  of  discassion  and  no  small   difference  of 
opinion  expressed  as  to  whether  it  were  desirable  or  not  to  retain 
animal  fats  as  bases  of  pharmaceutical  preparations,  and  those  who 
had  the  supervision  of  the  new  edition  of  the  Pharmacopoeia  had 
received  a  vast  number  of  suggestions  from  medical  men  and  othen^ 
to  the  effect  that  the  time  had  come  when  animal  fats  should  be 
excluded  altogether  from  use  as  bases  of  external  applications.    He 
could  not   in  the  slightest  degree  sympathize  with  that  opiDJon» 
believing  that  for  a  great  part  of  the  class  of  unguents  employed  in 
medicine  there  was  no  basis  comparable  to  good,  sweety  well  pre- 
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pared  lard.  The  conclusion  he  had  himself  come  to  closely  coin- 
cided with  that  expressed  in  the  paper :  that  for  the  purification 
<»f  lard  or  any  animal  fat,  it  was  desirable  that  the  operation  should 
be  carried  on  at  as  low  a  temperature  as  possible ;  that  it  should  be 
freed  as  much  as  possible  from  other  matters  which  were  liable  to 
become  diffused  in  thin  scales  to  a  greater  or  less  extent,  and  that 
the  process  should  be  conducted  with  as  little  exposure  as  possible 
either  to  water  or  to  atmospheric  air.  These  were  the  points  to  be 
specially  aimed  at.  Every  one  appeared  to  bo  of  opinion  that  the 
freedom  from  foreign  matter  in  lard  was  an  object  to  be  aimed  at, 
and  that  this  should  be  carried  on  without  exposure  to  atmospheric 
air.  He  would  hazard  the  opinion  that  the  bad  effect  which  Mr. 
Willmott  had  found  to  arise  from  fine  filtration  was,  at  any  rate  to 
a  great  extent,  ascribable  to  the  fact  that  the  operation  was  neces- 
biirily  comparatively  slow,  and  with  a  medium  of  that  description 
there  was  no  doubt  much  greater  contact  with  atmospheric  air. 
All  porous  bodies  had  a  large  amount  of  atmospheric  air  adhering 
to  the  surfaces,  and  in  passing  such  a  substance  through  a  porous 
medium,  it  was  really  being  subjected  to  a  much  more  severe  test 
than  would  otherwise  be  the  case.  That  appeared  to  him  to  lay  at 
the  foundation  of  the  different  experiences  in  the  experiments  which 
had  been  narrated. 

Mr.  CooKB  (Wandsworth)  said  he  did  not  understand  Mr.  Naylor 
to  say  that  he  considered  the  experiments  valueless,  but  that  the 
results  were  disappointing,  and  he  must  say  he  somewhat  sympa- 
thized with  him.  Upon  a  consideration  of  the  nature  of  lard  and 
the  rapid  changes  which  took  place  in  it,  the  question  for  them  as 
practical  men,  was,  whether  exposing  it  to  filtration  did  not  do 
more  injury  than  good.  If  it  were  filtered  through  very  fine  paper 
it  took  a  considerable  time,  and  that  meant  its  being  exposed  for  a 
continuous  time  to  a  considerable  heat.  As  they  had  heard,  at  150° 
you  got  33  ounces  per  hour,  and  at  200°  a  considerably  larger 
quantity.  That  showed  the  higher  the  heat  the  more  rapid  the 
process ;  but  was  it  desirable  to  apply  oven  as  much  as  150°  ? 
What  was  removed  by  filtration  was  more  than  counterbalanced  by 
the  continuous  application  of  heat  and  exposure  to  the  atmosphere. 
His  own  experience  was  that  the  lower  the  heat  applied  and  the 
more  rapid  the  operation,  the  more  satisfactory  would  be  the  result. 

Mr.  Willmott  said  after  the  exceedingly  able  remarks  of  Professor 
Redwood,  there  was  little  left  for  him  to  say.  Mr.  Cooke  only 
corroborated  the  conclusions  he  himself  had  arrived  at.  Mr.  Naylor 
complained  of  the  results  being  disappointing,  but  he  could  not 
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command  results,  and  if  tbej  were  not  striking,  it  was  certainly  not 
his  aim  to  make  them  so.  His  object  was  to  show  that  filtration 
possessed  no  advantage,  and  not  only  did  it  possess  no  advantage, 
bat,  on  the  contrary,  a  slight  disadvantage.  With  regard  to 
rancidity,  he  mentioned  on  the  last  occasion  that  he  made  no 
attempt  to  examine  the  specimens  chemically,  since  there  was  no 
difficulty  in  determining  whether  any  specimen  of  ointment  or  lard 
was  sweet  or  not.  He  was  simply  guided  by  physical  charac- 
teristics. 


The  next  paper  was  entitled — 

THE  COMPOSITION  OF  SEIDLITZ  POWDERS. 
By  William  Martindalk,  P.C.S. 

In  the  early  spring  of  last  year,  while  the  weather  was  still  cold, 
I  had  a  box  of  seidlitz  powders  returned  to  me  by  a  lady,  who 
complained  that  when  mixed  a  foam  or  "  scum,'*  as  she  termed  it^ 
rose  on  the  top  of  the  effervesceuce  and  covered  the  sides  of  the 
tumbler.  On  testing  one  in  the  ordinary  way,  I  found  that  what 
she  stated  was  quite  true.  Further,  on  dissolving  the  contents  of 
each  paper  separately  in  water,  clear  solutions  wore  formed ;  but  oa 
mixing  these  solutions,  especially  if  somewhat  concentrated,  a 
similar  but  not  uniform  result  was  produced.  The  constituents  of 
the  powders,  which  were  obtained  from  the  most  renowned  maken» 
I  next  tested  for  lime,  but  scarcely  found  a  trace.  On  allowing  the 
brisk  effervescence  to  cease  and  stirring  occasionally,  after  an  hoor, 
I  noticed  at  the  bottom  of  some  of  the  tumblers  a  quantity  of  white 
sediment — not  the  same  amount  in  each — whilst  in  one  there  wm 
none.  I  then  checked  the  weighings  of  the  contents  of  each  paper, 
aud  found  that  although  the  alkalies  were  fairly  correct — 160  grainfl 
in  each — the  acids  had  been  two  liberally  weighed.  Some  weighed 
as  much  as  39^  grains ;  the  acids  in  a  box  of  the  same  lot  gave  an 
average  weight  of  nearly  37  grains,  35^  grains  being  the  lowest  (I 
ought  to  add  my  seidlitz  powders  are  always  weighed^  not  meoiwei)* 
I  was  a  little  puzzled,  but  the  variation  in  weiglit  showed  the  cause 
of  the  precipitate.  If  mixed  in  exactly  neutralizing  proportions 
no  precipitate  was  formed. 

On  collecting  some  of  the  precipitate  from  the  bottom  of  a 
tumbler,  I  found  it  was  dissolved  by  liquor  potasssB,  and  this  sola- 
tion,  if  acidulated  by  acetic  acid,  let   fall  a  granular  precipitate 
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again,  sbowisg  that  it  was,  as  I  had  suspected  and  tried  by  tasting 
it,  acid  tartrate  of  potash.     It  is  trae,  if  the  water  used  in  mixing 
the  powder  has  been  one  rich  in  lime,  the  precipitate  will  contain  . 
some  tartrate  of  lime.     This  also  is  soluble  in  liquor  potass®,  and 
on  carefully  adding  a  slight  excess  of  acetic  acid   the  lime  first 
separates  as  a  fine  white  precipitate,  but  is  readily  redissolved  on  . 
adding  an  excess  of  acetic  acid,  when  the  granular  precipitate  of 
acid  tartrate  of  potash  begins  to  form.     That  lime  present  in  the 
water  does  increase  the  amount  of  the  precipitate  and  help  to  form 
the  foam,  I  do  not  doubt,  as  I  readily  found  it  present,  and  in  s 
variable   quantity   by   slightly  washing   with   and   dissolving   the 
precipitate  in  distilled  water,   and  applying  oxalate  of  ammonia. 
It  appears  to  be  present  in  the  precipitate  about  in  the  same  pro- 
portion that  it  is  in  the  water  used ;  I  found  the  precipitate  from  ^ 
the  Hastiugs  water  yielded  little  of  it,  that  from  the  West  Middlesex. 
Water  Company  (ex  Thames)  more,  and  that  from  a  well  in  Queen , 
Square,  Bloomsbury,  much  more.     I  had  occasion  to  examine  the  • 
water  from  this  well  some  years  ago,  and  found  on  evaporation 
that  it  yielded  an  abnormal  quantity  of  lime  salts  ;  it  is  now  closed 
to  the  public.     Still  lime  in  the  water  is  not  an  essential  for  the 
production  of  the  foam.     I  find  on  mixing  a  powder  with  40  grains 
of  tartaric  acid  in  a  small  quantity  of  distilled  water  even  a  con- 
siderable quantity  of  foam  is  produced. 

As  I  have  before  said,  on  mixing  a  seidlitz  powder  in  only  a  small 
quantity,  say  six  ounces  of  water,  the  amount  of  foam  on  the 
surface  of  the  efiervescence,  and  also  the  amount  of  the  precipitate,. 
were  increased ;  these  were  also  increased  by  reducing  the  tempera- 
ture of  the  water.  I  have  noticed,  too,  as  one  would  naturally 
suppose,  much  more  precipitate  is  immediately  formed  if  the  powder 
be  mixed  the  wrong  way,  i.e.,  by  dissolving  the  acid  powder  first 
and  then  adding  the  alkali,  in  place  of  the  reversa  I  also  noticed 
that  mixing  a  seidlitz  powder  reduced  the  temperature  of  the  water 
from  2°  to  4®  F.,  varying  according  to  the  amount  of  water  and  the 
temperature  of  the  surrounding  atmosphere.  It  has,  therefore, 
appeared  clear  to  me  that  the  foam  of  which  the  lady  complained 
and  the  precipitate  which  I  have  mentioned  are  only  caused  when 
an  excess  of  acid  is  used ;  they  are  increased  by  using  a  small 
quantity  of  water,  and  by  having  this  at  a  low  temperature,  and 
also  by  the  water  containing  lime  in  solution.  It  is  true,  on  mixing 
a  neutral  seidlitz  powder  in  a  very  small  quantity  even  of  distilled 
water,  say  five  ounces,  the  foam  on  the  surface  of  the  efiervescence 
does  rise,  but  it  is  soon  redissolved. 

L  L 
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Ke  vie  wing  these  experiments,  tbe  question  arises,  What  should 
the  composition  of  a  seidlitz  powder  he  ?  It  is  well  known  that  it 
is  not  intended  to  represent  the  water  of  the  seidlitz  spring  in 
Bohemia,  from  which  it  gets  it  name.  This  water  contains  prin^ 
cipally  sulphate  of  magnesia  in  solution,  with  a  small  qnantitj  of 
sulphate  of  soda,  lime  salts,  etc.  Cbristison,  however,  seems  to 
think  it  is  prohahle  that  the  term  "  seidlitz,*'  applied  to  these 
powders,  is  a  corruption  of  the  name  of  the  Bochelle  apothecary, 
Seignette ;  he  for  a  long  time  secretly  prepared  the  principal 
ingredient  in  them,  what  is  commonly  called  Bochelle  salt,  or  in 
French,  sel  de  Seignette. 

All  the  English  and  American  authorities  that  I  have  consulted 
agree  as  to  the  quantities  of  the  ingredients  in  the  alkaline  powder; 
all  give  tartarated  soda,  120  grains,  bicarhonate  of  soda,  40  graina, 
as  the  composition  of  this.     In  the  French  Godez  the  powder  ia 
altogether  weaker ;  it  has  Poudre  Gazogene  Laxative,  with  syns,  :— 
Sedlitz*    powder     (British    Pharmacopoeia),    Pulvis     effervescens 
laxativus,  the  composition  of  which  is  bicarbonate  of  soda,  2  grams 
(about  81  grains),  tartrate  of  potash  and  soda,  6  grams  (about  93 
grains),  and  tartaric  acid,  2  grams  (about  31  grains).     As  regards 
the  quantity  of  tartaric  acid  to  be  used  in  conjunction  with  the  160 
grains   of  mixed  alkali,  mentioned  above,  authorities   vary  veiy 
much.     Pereira's    "Materia    Medica"    gives    30    grains;    Paris s 
**  Pharmacologia"  35  grains,  and  says,  "The  acid  being  in  excess (?j 
renders  it  more  grateful,  and  no  less  efficacious."     Next,  the  United 
States  Pharmacopoeia,  1882,  has  Pulvis  effervescens  compositus,  with 
35   grains   of  tartaric   acid    (in   their   Pharmacopoeia  of  1870  it 
had  36  grains)  ;  Squire's  "  Companion  *'  gives  37  grains  ;  Attfield's 
"  Chemistry "   40  grains,  and   says  that  the   salts  swallowed  are 
tartrate  of   potassium  and   sodium,   tartrate  of  sodium,  and  add 
tartrate  of  sodium  (?)  or  of  potassium,  and  that  excess  of  acid  giVes 
an  agreeable  acidity  to  the  draught.     I  am  doubtful  about  this;  to 
me  the  cream-of-tartar-like  taste  of  acid  tartrate  of  potassiom  as  a 
granular  precipitate  is  not  agreeable. 

Theory  would  require  35' 714  grains  of  tartaric  acid  to  neutralise 
40  grains  of  bicarbonate  of  soda ;  but  as  the  best  commercial  ti^ 
tarated  soda  is  generally  faintly  alkaline,  I  find  that  after  eigb^ 
hours,  when  all  the  effervescence  has  passed  off  from  the  solatioD 
of  a  mixed  seidlitz  powder,  it  has  a  faintly  alkaline  reaction,  even 
if  36  grains  of  acid  have  been  used,  although  the  carbonic  acid  it 

*  Sic^  although  indexed  as  seidlitz  powders. 
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contains  gives  it  an  acid  reaction  wHen  the  brisk  effervescence  has 
JQst  ceased.  This  quantity  of  acid,  36  grains,  is  what  I  have  always 
nsed,  and  what  I  have  inserted  in  the  '^  Extra  Pharmacopoeia,"  after 
well  weighing  the  different  authorities  and  being  aware  of  the 
results  of  the  above  experiments. 

As  seidlitz  powders  are  often  medically  ordered,  I  think  that  a 
formula  for  them  should  be  inserted  in  the  British  Pharmacopoeia, 
and  in  fact,  seeing  how  they  vary  in  the  amount  of  acid  they 
contain,  where  the  prescriber  expects  no  variation,  it  is  necessary 
that  a  formula  should  be  there ;  much  more  necessary  thin  that 
one  for  "  solution  of  citrate  of  magnesia,"  which  is  rarely  used  in 
England,  should  find  a  place  there. 

In  addition  to  the  ordinary  seidlitz  powders  in  use,  there  are 
what  I  may  term  "  fancy "  seidlitz  powders  sold.  Some  are 
flavoured  with  lemon,  some  with  ginger,  and  to  others  y^  grain  of 
tartar  emetic  is  added  to  each  powder,  on  the  ground  that,  as  Dr. 
Paris  states,  "this  quickens  the  operation  of  saline  cathartics." 
Without  wishing  to  discourage  the  use  of  these,  I  think  that  when 
a  physician  orders  a  seidlitz  powder,  it  should  be  something  definite, 
for  which  there  should  be  an  authoritative  formula.  "  Extra 
strong  "  seidlitz  powders  are  sometimes  asked  for,  and  prepared  by 
adding  60  or  120  grains  more  of  tartarated  soda  to  each  powder ; 
for  these,  too,  an  authoritative  formula  might  be  given. 


At  the  conclusion  of  the  paper  Mr.  Martindale  gave  the  analyses 
of  several  seidlitz  powders  which  had  been  obtained  from  so-called 
stores,  the  result  of  which  was  that  there  was  in  them  a  con- 
siderable excess  of  carbonate  of  soda,  the  cheaper  ingredient  as 
compared  with  the  Rochelle  salt  and  tartaric  acid,  so  that  they 
would  not  be  likely  to  get  this  precipitate  of  acid  tartrate  of  potash 
from  the  cheap  seidlitz ;  it  would  only  be  present  where  there  was 
an  excess  of  the  dearer  article,  tartaric  acid. 

The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Martindale, 
said  his  suggestion  that  there  should  be  a  recognised  formula  for 
seidlitz  powders  was  well  worthy  of  consideration.  One  expression 
Tised  in  the  paper,  "foam,"  was,  he  thought,  new  in  chemical 
Xiomenclature. 

Mr.  Atkins  said  they  were  much  indebted  to  gentlemen  who 
brought  forward  such  practical  papers  as  this,  and  he  wished  they 
liad  more  of  them.  It  taught  them  how  much  they  were  constantly 
observing  without  reflecting  on  what  they  saw. 
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Mr.  KiNNiNMONT  said  in  his  locality  seidlitz  powders  of  ordinary 
strength  were  occasionally  asked  for,  bat  tbey  sold  at  least  twenty 
doable  strength  powders  for  one  single  strength.  He  shonld  liko 
to  know  whether  Mr.  Martindale  had  examined  Eno's  fmit  salt 
It  presented  an  appearance  very  mach  like  the  first  seidlitz  powder 
shown,  and  it  struck  him  it  was  simply  the  ordinary  form  of  seidliti 
powder  with  an  excess  of  alkali.  He  was  much  struck  with  the 
word  *'  foam,*'  and  had  no  doubt,  if  it  were  introduced,  "  Martiii- 
dale's  foaming  seidlitz  "  would  take  the  market.  There  had  been 
about  a  dozen  various  receipts  for  Eno's  fruit  salt,  but  he  found  on 
examination  it  was  simply  a  seidlitz  powder  with  sugar  and  excess 
of  alkali. 

Mr.  Martindale  said  he  had  not  examined  Eno's  fruit  salt^  bat 
was  always  under  the  impression  that  it  contained  some  chlorate  of 
potash.  Doable  seidlitz  powders  were  rarely  asked  for  in  the 
south ;  he  did  not  sell  one  a  week.  They  were  certainly  not  so 
much  in  demand  as  they  seemed  to  be  in  Glasgow. 


The  following  paper  was  read  by  Mr.  Benger — 

THE  PUNGENT  PRINCIPLES  OF  PLANTS. 
By  J.  C.  Theesh,  D.Sc,  F.C.S. 

The  object  of  this  paper  is  to  place  on  record  the  results  of  in- 
yestigations  upon  which  I  have  been  engaged  from  time  to  time  for 
the  last  three  years.  Unfortunately  the  difficulties  attending  tlie 
isolation  of  these  pungent  principles  have  been  so  great  that  the 
value  of  these  results  bears  no  relation  to  that  of  the  labour  expen- 
ded. This  fact,  together  with  the  knowledge  that  for  some  time 
to  come  my  time  for  investigations  of  this  character  will  be  verf 
limited,  has  led  me  to  publish  the  results  in  their  present  unfinished 
form.  I  had  hoped  to  have  carried  the  research  further  before 
Conference,  but  an  unfortunate  fire  at  my  laboratory  destroyed  the 
whole  of  a  comparatively  large  quantity  of  an  active  principle 
which  had  cost  no  end  of  trouble  to  isolate  and  purify. 

By  "  pungent  **  principle  here  is  referred  to  a  class  of  bodies 
destitute  of  odoar,  possessing  a  purely  burning  taste,  and  neither 
bitter,  nauseous,  nor  acid.  The  best  known  drugs  containing  such 
principles,  as  cayenne  pods,  the  rhizomes  of  ginger  and  galangal,the 
peppers,  and  grains  of  paradise.  Prior  to  my  isolation  of  capsaio*^ 
nothing  whatever  was  known  as  to  the  nature  of  the  constitQenti 
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upon  which  the  pangency  depended.  Bacholz  had  indeed  examined 
the  fmit  of  a  capsicnm,  and  obtained  a  red  oilj  fluid  of  intense  pan- 
gency, which  he  named  capsicol,  but  its  very  properties  showed 
that  it  was  not  a  pure  proximate  principle. 

In  plants  these  pungent  matters  invariably  occur  associated  with 
resins,  and  generally  also  with  fats  and  volatile  oils.  But  whilst  in 
cayenne  there  is  an  abundance  of  fat  and  little  resin  or  volatile  oil, 
in  ginger  and  pepper  there  is  an  abundance  of  resinous  matter  and 
volatile  oil,  and  very  little  fat.  In  galangal  the  fat  predominates, 
in  grains  of  paradise  the  resins.  As  yet  the  active  principle  of  cay- 
enne pepper  is  the  only  one  obtained  in  a  crystalline  condition,  the 
viscid  straw-coloured  fluids  obtained  from  the  other  drugs  closely 
resembling,  however,  capsaicin  after  having  been  melted.  (After 
melting,  it  will  be  remembered,  it  remains,  frequently  for  a  con- 
siderable time,  in  the  semi-fluid  condition.)  All  attempts  to  pre- 
pare gingerol  and  paradol  in  crystals  have  failed,  the  process  by 
which  crystalline  capsaicin  is  procured  not  being  applicable  in  iso- 
lating any  other  of  the  active  principles  ;  but  it  is  especially  worthy 
of  remark  that  when  capsaicin  is  isolated  by  any  process  in  which 
treatment  with  lead  acetate,  etc.,  is  resorted  to,  it  is  obtained  in  the 
fluid  state  and  obstinately  resists  all  eflbrts  to  make  it  crystallize. 
It  is  possible  that  gingerol,  paradol,  and  the  other  pungent  principle 
are  cry  stall  izable  substances  which,  from  presence  of  some  trace  of 
impurity,  are  prevented  from  crystallizing.  This  impurity  very 
probably  is  a  terpene  polymer  (vide  Pharm.  Joum.y  3rd  series,  xii., 
721),  but  if  so,  an  excessively  minute  trace  must  be  sufficient  for 
the  purpose. 

In  the  plants  examined  the  pungent  matters  are  all  found  to 
possess  the  following  characters  in  common : — 

Beady  solubility  in  50  per  cent,  alcohol,  ether,  chloroform,  benzol, 
carbon  disulphide,  turpentine,  acetic  acid,  and  dilute  solutions  of 
potash. 

Slight  solubility  in  cold  petroleum  ether. 

Insolubility  in  solutions  of  ammonia  and  of  alkaline  carbonates. 

Heady  destructibility  when  treated  with  oxidizing  agents.  With 
moderately  strong  nitric  acid,  much  carbonic  acid  is  evolved,  and 
oxalic  and  succinic  acids  are  formed,  a  complex  mixture  of  resins 
and  one  or  more  acids  of  the  fatty  series.  Oxidized  with  alkaline 
permanganate,  oxalic  acid  is  formed  in  abundance,  the  only  other 
product  (in  cases  examined,  gingerol  and  paradol)  being  a  caproic 
acid,  Cg  Hj2  O3.  Warmed  with  acid  permanganate,  C  O3  is  evolved 
with  brisk  efflorescence.    Warmed  with  chromic  acid  mixture,  two- 
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thirds  of  the  carbon  is  given  off  as  C  O3  and  fattj  acids,  and  the 
remainder  as  a  volatile  neutral  substance  which  resists  farther 
treatment  with  the  oxidizing  agent. 

All  have  a  density  only  slightly  exceeding  that  of  water.  Oin- 
^erol  and  paradol,  when  carefally  heated,  begin  to  decompose  at 
a  temperatare  a  little  over  100°  C,  becoming  darker  in  coloar 
and  evolving  an  inflammable  gas,  and  from  2-3  per  cent,  of  a 
colonrless,  limpid  liqnid  distils.  The  temperature  rises  rapidly 
to  about  182°  C,  when  about  5  per  cent,  of  a  yellowish,  less 
limpid  distillate  is  collected.  The  temperature  then  goes  on  in- 
creasing  until  too  high  for  the  mercurial  thermometer  to  register, 
when  about  40  per  cent,  of  a  thick,  reddish-coloured  oil  con- 
denses. The  residue  in  the  retort  is  solid  when  cold,  of  empj- 
reumatic  odour,  and  pitchy  appearance. 

Combustions  have  been  made  of  capsaicin,  gingerol,  and  paradoL 
The  ultimate  analysis  of  the  former  showed  that  its  empirictl 
formula  was  most  probably  Cg  H^^  Og  (Pharm,  Joum.,  3rd  series, 
vii.  473).  Though  vastly  less  puugent,  paradol  appears  to  have 
the  same  empirical  formula.  Three  separate  quantities  of  paradol 
(a),  (5),  and  (c)  were  obtained  by  the  following  processes ;  and  as 
on  their  combustion  concordant  results  were  obtained,  there  is  little 
possibility  of  error. 

(a)  A  tincture  of  the  seeds  made  with  50  per  cent,  alcohol  was 
precipitated  with  basic  lead  acetate,  and  the  filtrate  evaporated  to 
remove  the  spirit.  The  semi-fluid  matter  which  separated  after 
removing  the  lead  and  the  spirit  was  well  washed  with  cold  petro- 
leum ether,  then  repeatedly  boiled  with  the  same  solvent,  and  the 
matter  which  was  deposited  on  cooling  used  for  the  combustion. 

{b)  Some  finely  powdered  seed  was  exhausted  with  petroleum 
ether,  most  of  the  latter  distilled  ofl*  and  the  deposit  dissolved  io 
spirit  and  precipitated  with  lead  acetate  and  ammonia.  In  the  fil- 
trate the  lead  was  removed  by  Hg  S,  and  then  carefully  evaporated 
and  the  paradol  removed  by  agitation  with  chloroform. 

(c)  An  ethereal  tincture  of  the  seed  was  mixed  with  excess  of 
petroleum  ether,  and  the  crude  paradol  which  separated  was  dis- 
solved in  dilute  alcohol  precipitated  with  lead  acetate  and  shaken 
with  petroleum  ether.  (To  remove  resin  salt  soluble  in  petrolenni 
ether.)  The  alcoholic  liqnid  was  then  treated  with  Hg  S,  etc.,  as  in 
(6),  to  obtain  the  pure  active  principle. 

Each  specimen  was  well  dried  over  Hg  S  O4  in  vacuo  before  com- 
bustion.    Sample  (b)  was  a  shade  darker  than  either  (a)  or  (c). 
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Paradol  ased. 

CO,  formed. 

Ha  0  formed. 

(a)      •     -4684       . 

.     11785     . 

.     -3785 

(6)      .     -3180       . 

.        -8172     . 

.      2642 

(c)      .     -4033       . 

.      10342     . 

.     -3306. 

lich  we  calculate — 

• 

0. 

H. 

(a)  . 

70-11    . 

.    9-18 

(6)  .       .       .       . 

7006   . 

.     9-25 

(c)    . 

69-94   . 

.    911 

Mean— 

7004    . 

.     918 

G)  Hi4  O3  requires 

7013   . 

.     9-09 

The  sobstances  were  burot  with  copper  oxide  in  a  current  of 
oxygen.  There  is  but  little  doubt,  therefore,  that  paradol  is  iso- 
meric with  capsaiciD,  the  analytical  results  being  almost  identical. 
Apart  from  their  different  physical  properties  they  do  not  yield  the 
same  products  on  oxidation  with  chromic  acid  mixture.  The  fatty 
acid  obtained  by  oxidation  of  the  very  small  q^uantity  of  capsaicin 
which  I  possessed  appeared  to  be  valerianic  from  its  odour  and  per- 
cent, of  silver  yielded  by  ignition  of  its  silver  salt.  Paradol  under 
similar  circumstances  yields  a  mixture  of  fatty  acids,  apparently  a 
caproic  and  a  heptylic  acid,  with  a  little  formic  acid.  The  silver 
salt  obtained  by  adding  silver  nitrate  to  the  solution  of  the  so- 
dium salts  of  the  sudorific  smelling  oily  acids  gave  as  a  mean  of 
two  determinations  47*21  per  cent,  silver. 


Silver  SalL 

Silver  yielded. 

Percent  Silver. 

-3666 

• 

•1729 

.      4716 

•2804 

« 

•1325 

.      47-26 

By  fractional  precipitation  a  silver  salt  was  obtained  which  gave 

on  analysis  48*84  per  cent  Ag,  and  another  yielding  45*59  per 

cent.  Ag. 

•2130        .        .        .    -0971        .        .        .        45-59 
•0432        .         .        .     -0211         .         .        .        48-84 

Cg  H||  O2  Ag  contains  48*43  per  cent.  Ag. 

CjHijOjAg       „        45-57        „ 

Besides  these  acids  a  neutral  limpid  fluid  is  obtained  which  is  in- 
soluble in  water  and  dilute  alkalies,  slightly  soluble  in  S.  V.  R.,  the 
latter  solution  not  being  coloured  by  ferric  chloride  or  reduced  by 
silver  nitrate  and  ammonia,  nor  apparently  afiected  by  further  diges- 
tion with  the  oxidizing  solution.  It  was  in  the  hope  of  being  able 
to  prepare  a  sufficient  quantity  of  this  fluid  for  a  more  extended 
examination  that  I  had  made  the  quantity  of  pure  paradol  which 
has  previously  been  referred  to  as  having  been  destroyed  by  fire. 
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2*148  grams  paradol  yielded,  on  oxidation,  2*201  grams  C  0^  =  '600 
gram  C,  and  fatty  acid  estimated  to  contain  *432  gram  C.  As  the 
above  quantity  of  paradol  wonld  contain  1*506  g^m  C,  we  haT8 
*475  gram  (or  about  one- third)  to  be  accoanted  for.  The  neutral 
limpid  oil  as  yet  unexamined  no  doubt  represents  this. 

Gingerol  appears  to  differ  but  little  physically  from  paradol.    If 
anything,  it  is  more  solable  in  petroleum  ether  than  the  latter,  and 
reduces  silver  salts  more  readily.      Upon  oxidation  with  chromic 
acid  mixture  it  yields  apparently  acetic  and  caproic  acids,  and  a 
volatile  oil  probably  identical  with  that  from  paradol.     It  is  more 
■  easily  affected  by  heat,  decomposition  perceptibly  commencing  when 
heated  to  a  little  over  100°  C.    This  property,  and  the  fact  that  in 
the  giuger  rhizome  it  occurs  associated  with  from  three  to  ^fo 
times  its  weight  of  resins,  etc.,  which  it  is  exceedingly  difficult  to 
remove,  causes  its  preparation  to  be  an  exceedingly  tedious  process. 
A  number  of  combustions  of  gingerol,  obtained  by  different  methods, 
have  been  made,  but  only  by  operating  in  the  following  way  can  a 
product  be  obtained  yielding  constant  results.     The  ethereal  extract 
of  ginger  is  treated  with  proof  spirit,  the  tincture  thus  obtained 
precipitated  with  basic  lead  acetate,  and  filtered.     The  lead  Ib  re- 
moved by  H^  S,  and  the  clear  liquid  distilled  under  diminished  pres- 
sure until  the  alcohol  is  removed,  and  the  aqueous  fluid  poured  off 
the  crude  gingerol  which  has  been  deposited.     This  is  dissolved  iu 
a  little  ether  and  several  volumes  of  petroleum  ether  added,  the 
precipitated  gingerol   (still  impure)  is  redissolved  in  spirit,  basic 
lead  acetate  added,  and  the  lead  in  the  filtrate  removed  as  before. 
After  distilling  off  the  spirit,  etc.,  the  active  principle  is  once  more 
dissolved  in  ether,  and  petroleum  ether  added  until  considerable 
turbidity  is  produced.     After  standing  the  clear  supernatant  flaid 
is  decanted  and  distilled.     The  gingerol  thus  obtained  is  perceptiblj 
paler  in  colour  than  that  precipitated  by  the  addition  of  the  petro- 
leum. 

The  following  combustions  were  made  with  gingerol  thus  ob* 
tained  : — 

Oingerol  Bomt.  C  O*  formed.  H.  O. 

(1)  .      -3875        .        .       1-0125      .        .      -835*2 

(2)  .      -3625        .        .         -9490      .        .      -3203 

The  percentage  composition  is  therefore, 

(1)  (2)  zC.H.O  requires. 

C     .        .    71-27  .  .  71-39  .  .      71-43 

H    .        .      9  61  .  .  9-82  .  .        9-62 

0     .        .     1912  .  .  18-89  .  .      19-05 
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The  mean  of  three  conoordant  combastions  of  the  portion  pre- 
cipitated by  the  last  ti*eatment  with  petroleum  ether  gave — 

0,  72  09 
H,  9-49 

Besin  )8,  the  one  most  diflBcolt  to  remove,  has  previously  been 
shown  (Pharm,  Joum.f  3rd  series,  xii.  721)  to  contain  73*27  per  cent. 
G  and  8*55  per  cent.  H,  hence  it  is  probable  that  a  small  quantity 
of  this  IS  contained  in  this  impure  principle. 

•784  gram  oxidized  yielded  '696  gram  0  02  =  189  0,  and  fatty 
acids  calculated  to  obtain  "144  gram  0,  leaving  rather  more  than 
one- third  for  the  neutral  oil  at  same  time  formed.  A  larger  quan- 
tity  was  oxidized,  and  the  distillate,  after  being  neutralized  with 
normal  NaH  0  solution,  was  concentrated  and  standard  acid  added 
to  liberate  half  the  acids.  The  globules  of  oil  were  taken  up  by 
petroleum  ether,  and  required  13  c.c.  soda  solution  to  neutralize. 
All  the  reaction  of  this  solution  pointed  to  the  fatty  acid  being 
normal  caproate.  Upon  determining  the  metal  in  the  silver  salt, — 
'2515  gram  yielded  '1219  gram  silver,  or  48*52  per  cent.  (Ag 
Cg  H^  Og  requires  48  43  per  cent.) 

The  liquid  from  which  this  acid  had  been  removed  was  treated 
with  more  acid  and  re-distilled.  The  solution  gave  all  the  reactions 
of  dilute  acetic  acid.  The  barium  salt  was  obtained,  and  the  barium 
estimated  as  sulphate. 

1-0110  gram  of  the  salt  yielded  '9340  gram  Ba  S  O^.  or  92*38  per 
cent.  Pure  Ba  2  O9H3O3  would  yield  91*38  per  cent.  The  too 
high  result  obtained  was  afterwards  satisfactorily  accounted  for. 

Paradol  like  gingerol  and  the  other  pungent  principle  examined 
forms  compounds  with  the  heavy  metals,  most  of  which  are  insoluble 
in  water  but  soluble  in  dilute  alcohol.  They  are  amorphous,  viscid, 
reddish  substances,  which  however  obtained  form  a  sticky  resinous 
layer  on  the  sides  and  bottom  of  the  containing  vessel.  So  far  as 
examined  no  reliable  information  was  obtained  as  to  their  composi- 
tion, which  seemed  most  variable.  In  chloroformic  solution  para- 
dol, gingerol,  etc.,  combine  with  bromine,  but  as  the  fluid  becomes 
of  a  dark  brown  colour  it  is  difficult  to  tell  when  sufficient  Br  has 
been  added.  Towards  the  end  of  the  reaction  H  Br  begins  to  be 
evolved,  and  on  evaporation  of  the  chloroformic  solution  decomposi- 
tion takes  place. 

3*065  grams  paradol  combined  'with  4*5  grams  bromine.  Prob- 
ably therefore  a  compound  having  formula  C^g  H^g  Br^  O4  is  formed. 
This  formula  requires 
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Br. 

Paradol 

1558 

to 

100 

?'oand. 
1468 

to 

100 

Treated  with  strong  alcohol ic  or  aqueous  solution  of  potash,  or 
with  fused  potash,  a  reddish  brown  hard  soap  results,  insoluble  in 
strong  alkaline  or  saline  solutions.  No  protocatechuic  acid  (or 
allied  bodies)  is  formed  ;  in  fact  the  resinous  acid  of  the  soap  appears 
to  be  the  sole  product  left  in  the  solution  or  fusion. 

Upon  dissolving  the  soap  in  water,  decomposing,  with  acid,  etc., 
a  soft  resinous  mass  separates,  which  was  redissolved  in  a  sznall 
quantity  of  alkali,  and  reprecipitated  with  C  Oj. 

The  soft  odourless  and  tasteless  resin  thus  obtained  was  dried, 
and  a  portion  burnt  with  following  results  :  '3154  gram  substance 
gave  '2474  gram  H^  0  and  '8553  gram  C  Oj. 

Possibly  the  formula  of  this  body  is  C^^  IBl^O^, 

Theory.  Fonnd. 

C     .        .        .      73-91 73-97 

H    .        .        .        8-69 8-72 

This  differs  from  the  formula  which  possibly  represents  paradol, 
Cj8  H^g  O4,  by  the  elements  of  methyl  alcohol,  C  H^  O. 

Paradol  can  be  dissolved  in  cold  strong  sulphuric  acid  to  a  blood 
red  solution,  which  if  poured  into  much  cold  water  produces  a  mere 
turbidity.  If  warmed,  however,  brown  oily  drops  immedistelj 
separate. 

The  pungent  principle  of  the  fruits  of  Piper  nigrum  I  have  not 
satinfactorily  isolated,  but  very  probably  it  is  allied  to  gingeroland 
the  other  pungent  principles  just  considered.  An  ethereal  extrtct 
of  black  pepper  was  freed  as  far  as  possible  from  ethereal  oil  snd 
piperin,  and  the  resinous  residue  was  readily  soluble  in  spirit  sod 
possessed  considerable  pungency.  When  warmed  with  chromio 
acid  mixture  it  was  rapidly  oxidized  with  evolution  of  C  O3,  and 
formation  of  two  or  more  acids  of  the  fatty  series.  A  small  quo- 
tity  of  an  oily  acid  was  obtained,  which  reacted  as  the  caproio  ftcid 
from  gingerol,  but  the  odour  was  unmistakably  that  of  ordioftfj 
valerianic  acid.  The  amount  obtained  was  too  small  to  admit  0^ 
further  experiments. 

The  active  pungent  principle  of  the  galangal  rhizome  I  have  only 
been  able  to  obtain  in  very  small  quantity,  and  probably  only  in  • 
state  of  proximate  purity.  Upon  oxidation,  however,  it  yielded 
much  C  Oj,  together  with  acetic  and  another  fatty  acid.  Unli^ 
gingerol  and  pamdol,  it  did  not  yield  also  a  limpid  neutral  oil}  bat 


BRITISH   PHARMACEUTICAL   CONFERENCE.  523 

a  small  qnautity  of  crystalline  matter  was  found  in  the  distillate, 
which  melted  at  about  140^  F.,  and  was  not  soluble  in  dilute  alka- 
line solations.  The  higher  fatty  acid  had  decidedly  an  odour  re- 
calling that  of  the  sixth  and  seventh  members  of  the  fatty  series, 
and  when  converted  into  the  potassium  salt,  it  gave  with  silver 
nitrate  a  very  voluminous  white  precipitate,  soluble  in  boiling 
water.  The  barium  and  calcium  salts  were  also  soluble  in  hot  water, 
and  deposited  in  minute  crystals  on  cooling.  Gu  S  O^  also  gave  a 
very  voluminous  pale  blue  precipitate,  soluble  in  boiling  water. 
Fe^  Clg  gave  a  bolky  pale  red  precipitate. 

•193  gram  silver  salt  yielded  '084  gram  Ag,  or  43*5  per  cent.  It 
is  probable,  therefore,  that  the  acid  is  one  of  those  with  formula 
H  Cg  Hjg  O2,  the  silver  salts  of  which  contain  4303  per  cent,  of 
silver. 

There  is  no  doubt  but  that  this  principle,  which  for  the  present 
may  be  called  "  alpinol,"  belongs  to  the  same  group  of  bodies  as 
paradol  and  gingerol. 


The  President  moved  a  vote  of  thanks  to  Dr.  Thresh  for  his 
admirable  paper.  He  had  chosen  one  of  the  most  difficult  branches 
of  research,  and  the  Conference  had  to  thank  him  very  much  for 
the  valuable  results  he  had  obtained. 

Mr.  Natlor  desired  to  express  his  personal  gratitude  to  Dr. 
Thresh  for  his  paper,  having  worked  on  similar  bodies  himself,  and 
having  been  compelled  to  put  them  on  one  side,  simply  because 
he  bad  never  been  able  to  obtain  them  in  a  sufficiently  definite  con- 
dition. Dr.  Thresh  had  now  shown  how  they  might  prosecute 
investigations  in  this  direction,  which  was  a  marked  addition  to 
their  knowledge. 

Mr.  Holmes  said  there  was  one  point  in  connection  with  this 
very  valuable  research  which  struck  him  as  worth  asking  a  question 
upon.  It  was  an  extremely  interesting  fact  that  these  pungent 
principles  should  be  compounds  with  the  fatty  acids,  but  he  did 
not  gather  that  Dr.  Thresh  gave  any  intimation  of  opinion  as  to 
whether  they  were  united  with  an  alcohol  or  some  other  body  of  a 
similar  nature.  He  hoped  that  Dr.  Thresh  would  be  able  to  add 
Uiformation  on  this  point  in  future. 
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Mr.  Plowman  then  read  the  following  paper — 
NOTE  ON  A  SPECIMEN  OF  MYLITTA  AUSTRALI8 

FORWABDED  TO    THE  CONFERENCE   BT  Mr.  A.  P.   MlLLEB,  OF  H0B1BT| 

Tasmania. 
Br  William  Southall,  F.L.S. 

As  it  seemed  desirable  that  some  little  detailed  information  should 
be  given  of  the  interesting  specimen  sent  to  the  Conference  hj 
Mr.  Miller,  the  Honorary  Oeneral  Secretaries  were  good  enongh  to 
entrust  me  with  the  dnty.  I  fear  that  the  compilation  of  informa- 
tion I  have  been  able  to  gather  will  not  be  very  complete. 

The  plant  is  catalogued  in  Hooker's  "  Botany  of  the  Voyage  of 
the  Beagle,**  where  it  is  described  under  the  name  Mylltta  ow- 
traliSf  Berkeley,  as  having  an  indurated  peridium  or  outer  coveriag, 
whilst  the  interior  of  the  compact  mass  is  dry,  sub-homy,  con- 
taining heterogeneous  veins.  Recent  specimens  of  this  Australian 
plant,  which  is  used  as  an  article  of  food,  exhibit  something  like 
asci.  There  can  be  but  little  doubt  that  the  plant  is  antonomons, 
meaning  that  it  has  an  independent  existence,  it  having  been  sug- 
gested by  some  observers  that  it  was  of  the  nature  of  a  gall,  or 
even  the  root  of  some  phaenogam. 

The  accompanying  figure  of  a  transverse  section  is  founded  upon 
that  in  Corda's  **  Icones  Fungi,"  but  the  hexagonal  character  of  the 
pits  is  not  preserved.  In  the  same  volume  is  a  description  by  Tnlflsne 
of  its  general  characteristics,  in  which  he  says  that  "  it  is  the  natire 
bread  of  the  English  colonies  of  Tasmania."  Mr.  Berkeley,  to  whom 
we  owe  much  of  the  collected  information  respecting  it,  had  not  suc- 
ceeded any  more  than  other  observers  at  that  period  in  discoyeriog 
the  spores  or  any  apparatus  for  fructification.  We  would  rather 
suppose  that  it  is  a  kind  of  mycelium.  Mr.  Berkeley  considers  it  to  be 
an  ally  of  the  true  truflBes.  "Before  drying,  the  solid  and  fleshy  mass 
presents  a  multitude  of  regular  pita,  generally  hexagonal— Iwg« 
and  filled  with  a  semi-transparent  pulp  of  a  watery- white,  having 
something  the  appearance  of  melted  wax,  and  is  soft  enongh  to  spread 
under  the  spatula.  The  walls  of  the  pits  are  formed  by  a  substance 
pure  white,  opaque,  and  somewhat  corky,  which  does  not  dM^ 
readily  or  regularly  anyway.  The  same  parenchyma  is  extended 
to  within  about  3  or  4  millimetres  of  the  periphery  of  the  fnngn*f 
and  is  further  covered  by  a  thin  black  bark  of  a  crostaceooi 
character,  unequally  thick  and  deprived  of  warts  or  regular  enu- 
nences,  and  which  detaches  in  plates  ou  specimens  dried  befof^ 


BRITISH   FHABHACXUTICAL   CONFEBBNCK.  £25 

their  perfect  development  The  pita  sitnated  immediatelj  beQeath 
the  corky  layers  are  moatlj  smaller  than  those  of  the  centre.  Ob- 
(■erred  nnder  a  microscope,  the  two  constituent  aabstanceB  of  tha 
fongua  appear  to  be  both  formed  of  long  twisted  filaments  thickly 
set  and  branched ;  those  in  the  waxy  matter,  destined  to  harden 
-withont  losing  transparency,  are  finer  than  the  others.  Some  of 
the  apecimens  are  regnlarly  rounded  and  very  heavy,  the  black 


Transverse  Section  of  Yoimg  Plant  of  Mylitta  avttralu. 
h&rk  being  mgons  and  adherent ;  others  are  extremely  misshapen, 
and  seeming  shaken  with  age  are  mnch  lighter."  Onr  apecimen 
belongs  to  the  former  category,  weighing,  I  UDderetand,  thirty-nine 
Ponada.  It  is  only  in  fresh  specimens  that  some  of  the  particnlara 
mentioned  by  Talasne  may  be  observed.  Specimens  like  this  are 
like  the  cheese  in  Tartary,  that  requires  an  axe  to  cat  it,  and  npon 
"■is  even  an  axe  makes  very  little  impression. 
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The  late  James  Backhouse,  of  York,  in  his  missionary  journeys 
in  Africa  and  Aastralia,  made  many  botanical  observations,  and 
amongst  other  plants  he  alludes  to  this.  He  mentions  that  a  species 
of  tuber  is  often  found  in  Van  Diemen*s  Land,  attaining  to  the  siie* 
of  a  child's  head.  It  is  known  by  the  name  of  "  native  bread,"  and 
in  taste  somewhat  resembles  boiled  rice.  Like  the  heart  of  the' 
tree  fern  and  the  roots  of  the  native  potato  (an  orchidaoeons  plant), 
cooking  produces  but  little  change  in  its  character.  He  says  that 
he  often  asked  the  aborigines  how  they  found  the  tubers,  and  be 
always  received  the  same  answer — "  a  rotten  tree."  He  also  men- 
tions— which  has  a  bearing  upon  its  autonomy — that  on  dry  open 
hills  it  is  to  be  detected  by  the  ground  bursting  upwards  with 
something  underneath,  which  is  this  fungus. 

In  other  countries  scattered  over  the  earth  are  various  plants 
more  or  less  allied.     Thus  tuckahoe,  or  Indian  bread,  is  found  in 
Carolina  and  other  parts  of  the  United  States,  similarly  in  large 
masses.     There  is  an  article  respecting  it  in  the  Gardeners*  Ckronide, 
1848,  by  Mr.  Berkeley,  in  which  it  is  mentioned  that  Dr.  Macbride, 
who  had  examined  and  described  it  ("Linnsean    Society  Trans- 
actions," vol.  xii.),  contested  strongly  its  fungoid  character.    Ana- 
lysed by  Professor   Ellet,  of   South  Carolina    University,  it  bad 
been  found  to  consist  of  nearly  pure  pectin ;  but  whatever  it  may 
have  proved  to  be  botanically,  Mr.  Berkeley  concludes  by  saying 
that  tuckahoe  is  totally  different  from  the  native  bread  of  Van 
Dieman's  Land,  which  is  clearly  very  closely  allied  to  the  common 
truflBe. 

Mr.  Berkeley  again  returns  to  the  subject ;  his  paper  is  in  the 
LinnoBan  Society's  Journal,  vol.  iii.,  1858.     Here  he  deals  with  two 
Cliinese  productions,  of  which  he  determines  one  to  be  nearly  allied 
to  Myliita  australis,  and  the  other  identical  with  Pachyma  Gonifera- 
rum — tuckahoe,  or  Indian  bread.     The  latter  of  these,  as  pointed  oat 
by  Mr.  Banbury,  who  at  the  request  of  Mr.  Berkeley  had  obtained 
information  respecting  their  uses  in  China,  is  called  foo-ling,  and 
is  largely  made  use  of  converted  into  cakes,  which  are  considered 
to  be  both  nutritious  and  medicinal ;  indeed.  Professor  Ellet  had 
previously  pointed  out  that  tuckahoe  was  an  antidote  for  some  of 
the  more  active  mineral  poisons.      The  cakes  are  sold  to  the  cry  of 
"  A  hoo  ka  foo-ling  ka "  in  the  streets  of  Shanghai.      The  name 
"  foo  "  or  "  fnh  "  is  derived  from  fir  tree,  and  the  very  finest  speci- 
mens are  called  '*fuh-shin,"  one  of  which,  as  big  as  a  man's  fist* 
if  you  hang  it  as  an  amulet  round  your  neck,  is  so  powerful  that 
it  will  discomfit   a  hundred   devils.      Choo-ling  is   a  somewhat 
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different  prodaction,  and  similarly  ib  is  nearly  pore  pectin  ;  it  is 
Bold  in  the  same  way,  bnt  the  name  is  not  savonry,  as  it  refers 
to  pig's  dnng;  but  the  Chinese  are  not  particular.  Unfortunately, 
Mr.  Berkeley  says  bat  little  light  is  thrown  upon  the  real  nature 
of  these  productions  by  all  the  information  we  possess.  No  fungus 
has  ever  been  found  on  the  American  or  Chinese  tubers,  and  he 
comes  to  a  similar  conclusion  with  regard  to  the  specimen  above 
mentioned,  allied  to  the  native  bread  of  Australia.  "  The  internal 
substance  is  marbled  like  a  truffle,  but  there  is  not  a  trace  of  fruit, 
and  in  consequence,  together  with  Mylitta,  it  must  be  considered  of 
▼cry  doubtful  affinity." 

I  had  hoped  to  submit  the  results  of  further  examination,  but 
reasons  with  which  the  Honorary  Secretaries  are  acquainted  have 
prevented  me  doing  more  chemically  than  to  repeat  Professor 
Ellet*s  experiment  affirmatively  as  to  pectin.  I  have  also  observed 
microscopically  that  the  crowded  hyphse  have  some  tendency  in 
places  to  form  concentric  rings,  but  I  could  discover  no  asci.  The 
plant  may  be  considered  to  be  the  mycelium  or  the  sclerotioid 
mycelium  of  a  fungus  of  which  the  other  stages  of  growth  have 
never  yet  been  observed. 

In  the  Museum  of  the  Pharmaceutical  Society  is  a  specimen  of 
another  species,  from  Canada  if  I  mistake  not,  Mylitta  lapidescen^, 
the  tubers  of  which  are  from  the  size  of  a  walnut  to  that  of  a  nut, 
equally  hard  and  nearly  black. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Southall, 
said  this  specimen  had  been  presented  by  Mr.  Miller,  of  Hobart, 
Tasmania,  who  had  been  recently  appointed  Honorary  Colonial 
Secretary  in  that  part  of  the  world,  and  it  was  therefore  one  of  the 
firstfruits  of  their  new  colonial  policy. 

Mr.  Holmes  said  the  Mylitta  lapidescens  to  which  Mr.  Southall 
referred  came  from  Jamaica,  and  there  had  been  an  article  in  the 
Oardeners*  Ohronicle  on  it  lately.  With  respect  to  the  Mylitta 
australtSj  he  hoped  their  colonial  friends  would  try  and  investigate 
the  perfect  state  of  this  fungus,  for  there  could  be  very  little  doubt 
it  was  a  fungus  in  a  very  imperfect  state.  It  had  been  one  of  the 
puzzles  of  fungologists  for  a  great  number  of  years,  and  it  would 
be  a  great  boon  to  them  if  they  could  obtain  the  life  history  of  the 
plant. 

Mr.  Atkins  asked  if  this  article  were  used  as  food  at  all,  or  was 
it  regarded  purely  from  the  fungus  point  of  view  for  its  flavour, 
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or  any  other  domestio  culinary  purpose.     He  sboald  also  like  to 
know  whether  there  were  any  superficial  indications  of  its  growth. 
One  of  the  most  interesting  of  the  English  fnng^  was  the  truffle, 
which  showed  no  external  indication,  and  in  his  own  neighboar- 
hood  a  particular  breed  of  dog  was  kept  for  the  purpose  of  finding 
it.     The  other  day  a  gentleman  who  had  been  travelling  in  Japan 
told  him  there  was  a  singular  form  of  truffle  found  there,  maeh 
larger  than  our  own,  which  was  also  hunted  for   by  a   particatar 
species  of  dog.     That  f  angus  he  said  was  very  prejudicial  to  health 
until  it  had  been  boiled,  when  it  became  a  valoable  element  of  food. 
Mr.   Plowman  said  no  account  of  any  satisfactory  investigmtioii 
had  been  received  from  their  colonial  friends,  but  an  explanatory 
letter  only.     As  to  its  being  cooked,  it  was  stated  in  the  paper 
that  cooking  prodaced  but  little  change  in  its  character ;  and  if  that 
were  the  case,  it  was  hardly  likely  the  natives  would  take  the 
trouble  to  cook  it.     Mr.  Miller  said  in  his  letter,  "  I  can  say  little 
about  the  native  bread,  except  that  the  aborigines  of  Tasmaoia 
were  very  fond  of  it,  and  considered  it  a  delicacy.     There  is  neither 
leaf,  branch,  root,  or  stem  shown  above  ground,  to  indicate  where  it 
can  be  dug  for  successfully ;  but  after  rains  the  natives  used  to 
discover  the  spots  by  cracks  of  a  peculiar  nature  in  the  surfue^ 
which  indicated  its  locality." 


Professor  Redwood  then  took  the  chair  whilst  the  President  read 
the  following  paper, — 

NOTE  ON  CERTAIN  ANHYDROUS  ESSENTIAL  OILS. 

By  John  Williams,  F.I.C,  F.C.S. 

A  few  months  back  I  had  occasion  to  prepare  some  samples  of 
a  few  essential  oils  in  an  anhydrous,  and  if  possible  colourleiiy 
condition.  The  specimens  were  required  for  certain  optical  ex- 
periments to  which  it  is  not  necessary  that  I  should  further  allade 
on  the  present  occasion.  Some  of  the  results  obtained  in  prepanng 
them,  however,  appear  to  be  sufficiently  curious  and  interestiDg^ 
from  a  pharmaceutical  point  of  view,  to  justify  me  in  briogfing 
the  subject  before  the  Conference,  and  submitting  samples  of  tho 
products  obtained  for  inspection. 

The  oils  operated  upon  were  the  essential  oils  of  orange,  lemcOi 
bergamot,  origanum,  geranium,  lavender,  and  peppermint. 

These  samples  were  obtained  from  a  most  respectable  and  reliable 
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Boarce  as  of  good  commercial  quality,  and  I  have  no  doubt  could  be 
taken  as  fairly  average  samples  of  the  best  oils  usually  found  in 
commerce.  I  assume  also  that  they  were  quite  free  from  anything 
in  the  shape  of  adulteration. 

Under  ordinary  circumstances  essential  oils  are  distilled  with  the 
aid  of  water  or  in  a  current  of  steam,  bat  as  my  object  was  to  obtain 
'*  anhydrous  "  oils,  it  was  evident  that  such  a  process  could  not  be 
adopted.  On  the  other  hand,  when  essential  oils  are  distilled  over 
a  naked  gas  flame  or  other  similar  sources  of  heat,  there  is  great 
risk,  indeed  almost  a  certainty,  of  over  heating,  and  the  product 
consequently  becoming  contaminated  with  empyreumatio  matter. 

This  difficulty  was  got  over  in  a  very  simple  manner  by  adopting 
a  mode  of  procedure  somewhat  largely  employed  in  our  laboratory, 
with  a  slight  modification  for  which  I  am  indebted  to  my  friend 
Mr.  Miles  Smith.  The  details  you  will  perhaps  permit  me  to 
occupy  a  few  minutes  in  describing. 

The  process  consists  in  employing  a  bath  of  fusible  metal,  and 
thus  avoiding  the  possibility  of  the  oil  becoming  overheated  at  any 
point. 

The  fusible  alloy  employed  is  composed  of  bismuth,  cadmium,  tin, 
and  lead.  It  melts  at  140°  F.,  or  far  below  the  boiling  point  of 
water.  It  is  true  it  is  a  rather  expensive  material  when  compared 
with  ordinary  solder,  which  is  generally  used  for  this  purpose,  but 
it  presents  the  great  advantage  that  there  is  little  or  no  danger  of 
the  retort  cracking  when  it  is  plunged  into  the  melted  bath,  where* 
as  with  solder  this  danger  is  considerable. 

The  i^urce  of  heat  made  use  of  is  a  Fletcher's  or  Bunsen's  gas 
burner.  The  fusible  alloy  is  contained  in  an  iron  basin  into  which 
the  retort  can  be  lowered  or  raised  at  will.  No  Liebig's  condenser 
is  required  or  advisable ;  for  so  high  is  the  temperature  at  which 
these  essential  oils  boil,  ranging  from  160°  to  240°  C.  (320°  F.,  4^4P 
F.),  and  so  easily  condensible  and  so  little  dispersive  are  their 
vapours,  that  no  water  is  required  for  their  condensation.  In  fact, 
the  end  of  the  retort  simply  requires  to  be  inserted  for  an  inch  or  two 
inside  a  somewhat  larger  tube  two  or  three  feet  in  length ;  and  with 
a  flask  at  the  end  to  act  as  receiver,  the  apparatus  is  complete.  No 
cork  or  luting  is  required  ;  simply  a  little  soft  paper  wrapped  round 
the  joint  will  be  found  sufficient  to  keep  in  the  vapour  of  the  oiL 

When  an  essential  oil  of  the  kind  I  have  been  experimenting 
upon  is  heated  in  the  manner  described,  there  first  comes  over  a 
mixture  of  aqueous  vapour  and  oil.  This  oil  that  first  comes  over 
boils  at  a  comparatively  low  temperature,  and  although  it  ia  of  a 

M  M 
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pleasant  flavonr,  it  can  be  easily  disiingnisbed  from  the  tme  oil 
It,  however,  does  not  occur  in  large  quantity  in  any  oil  I  have 
examined  ;  the  utmost,  I  think,  would  be  from  ^  oz.  to  1  os.  from  a 
pound  of  natural  oil. 

After  a  time  the  neck  of  the  retort  is  seen  to  clear  from  streaks 
and  strisB,  and  the  boiling  point  of  the  oil  rises  somewhat.  It  is 
then  necessary  to  change  the  receiver,  when  a  considerable  quantify 
of  the  anhydrous  oil  distils  over,  generally  amounting  to  quite  one 
half,  frequently  more,  of  the  oil  operated  upon.  In  fact,  as  a  rale 
this  portion  is  by  far  the  largest  fraction.  I  should  mention  that 
the  boiling  point  is  at  no  time  constant  or  steady,  but  is  continually 
although  slowly,  rising  throughout  the  distillation.  After  a  time 
the  temperature  is  observed  to  rise  more  rapidly,  when  the  receiver 
has  to  be  again  changed,  as  a  quantity  (comparatively  small,  it  is 
true)  of  high  boiling  and  coloured  oil  now  passes  over,  the  boiling 
point  rising  in  many  cases  to  240^  C,  or  upwards ;  on  one  occasion 
nearly  800°  G.  was  reached,  but  thafc  was  not  with  one  of  the  oils  I 
am  now  directing  your  attention  to. 

It  is  not  advisable  to  continue  to  apply  heat  beyond  the  point  si 
which  the  high  boiling  oil  comes  over  very  slowly  and  in  smill 
quantity ;  for  if  that  be  done,  white  smoke-like  clouds  form  in  the 
retort,  denoting  that  the  point  of  destructive  distillation  has  been 
reached.  But  if  the  process  be  stopped  before  that  point  is  aniTed 
at,  a  residue  is  left  in  the  retort  consisting  of  very  curious  ind 
interesting  resinous  or  oleo-resinous  bodies,  probably  the  prodocts 
of  oxidations  of  the  natural  oils.  I  wish  to  draw  your  attention  to 
these  bodies ;  possibly  they  have  not  been  prodnoed  before  in  s 
state  in  which  they  could  be  examined,  as  by  the  ordinary  mode  of 
manipulation  they  would  either  be  left  behind  in  the  water  or 
be  so  changed  by  direct  heat  that  their  real  nature  could  not  be 
distiDgnished.  The  quantity  of  resinous  matter  produced  varifli 
very  much  with  dififerent  oils ;  but  as  a  rule  it  is  much  greater  thin 
I  anticipated. 

The  anhydrous  essential  oils,  to  produce  which  was  the  msio 
object  I  had  in  view,  as  obtained  in  the  way  described  were  sligbtlj 
coloured,  or  became  so  aflber  being  kept  a  few  days.  To  obtain  them 
in  a  colourless  condition  it  was  found  necessary  to  redistil  them  ft 
second  time,  when  with  the  exception  of  the  geranium  oil,  which 
still  came  over  slightly  coloured,  the  whole  were  obtained  in  a  psr* 
fectly  colourless  state.  I  may  remark  that  upon  the  second  redis- 
tillation of  the  anhydrous  oils  a  little  aqueous  oil  came  over  at  fiM 
proving  that  the  oils  obtained  in  the  first  redistillation  were  not 
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quite  anhydroas.  A  little  resinoas  residae  was  also  left  in  the 
retort,  bat  the  amoant  was  verj  small  in  comparison  to  that  remain- 
ing after  the  first  redistillation. 

The  samples  on  the  table  will,  I  tmst,  prove  of  interest  to 
members.  They  consist  of  some  of  the  pure  anhydroas  oil,  the  high 
boiling  oil,  and  the  residaal  matter  left  behind  in  the  retort.  This 
residae  I  have  no  doabt  was  contained  in  its  present  state  in  the 
original  oil,  and  is  not  a  prodact  of  decomposition. 

The  oil  of  orange  yielded  a  large  qnantity  of  pare  anhydrous  oil, 
bat  little  of  higher  boiling  point,  and  a  brown  oily  residae,  not  so 
offensive  as  some  of  the  others. 

The  lemon  oil  yielded  a  large  quantity' of  anhydroas  oil.  The 
residae  was  dark  brown,  and  solid,  but  not  offensive  in  smell. 

Bergamot  yielded  a  large  qnantity  of  pare  oil.  The  high  boiling 
oil  was  coloared  and  not  pleasant.  The  residae  was  very  dark 
coloared,  bat  liquid,  and  very  offensive  in  smell. 

Origanum  yielded  a  large  quantity  of  pure  oil.  The  residual  oil 
was  very  dark  coloured,  more  liquid  than  the  bergamot,  bat  not  so 
offensive  in  smell. 

Geranium  oil  turned  out  very  badly.  The  pure  anhydrous  oil 
was  comparatively  small  in  quantity,  and  still  coloured  ;  the  high 
boiling  oil  was  in  small  quantity  and  not  nice.  The  residual  oil 
amounted  to  quite  one  half  the  original  oil ;  it  was  very  dark 
coloared  and  very  offensive. 

The  original  oil  of  lavender  was  of  American  origin.  The  amount 
of  pure  anhydrous  oil  obtained  was  smaller  than  from  some  of  the 
other  oils.  The  high  boiling  oil  was  very  much  coloured  and  not  of 
pleasant  flavour.  The  residual  matter  was  nearly  black,  of  the  con- 
sist enoe  of  treacle,  and  very  offensive. 

The  oil  of  peppermint  was  also  American.  It  yielded  about  the 
same  proportion  of  pure  anhydrous  oil  as  the  oil  of  lavender.  The 
high  boiling  oil  was  still  distinctly  peppermint,  but  coarse  in  flavour. 
The  residual  oil  was  light  brown  and  thick ;  it  was  not  so  offensive 
as  some  of  the  other  residues,  but  was  very  inferior  to  ordinary  oil 
of  peppermint  in  flavour. 

With  respect  to  the  pure  anhydrous  oils  there  can  be,  I  think,  no 
donbt  that  a  great  improvement  has  taken  place  in  their  flavour. 
They  will  perhaps  strike  most  persons  as  not  being  so  strong  as  the 
original  oils,  but  that^  I  think,  is  due  to  their  having  been  deprived 
of  the  coarse — though  probably  powerful — smell  of  the  high  boiling 
oils  and  the  residual  matter.  In  fact,  when  the  residual  oleoresins 
are  examined,  I  think  it  will  be  quite  understood  how  the  flavour  of 


5B2  BRITISH   PHABMACBUTICAL  CONIEBBITCI. 

the  various  oils  mnst  be  improved  by  the  removal  of  such  omde  and 
in  many  cases  really  offensive  matter. 

At  present  I  do  not  know  bow  long  these  anhydrons  essential 
oils  will  keep, — that  is,  how  long  they  will  retain  their  superior 
qualities,  if  they  have  any, — or  in  what  time  they  will  again  becoaie 
oxidized  and  converted  back  into  the  state  of  the  original  oils.     This 
I  intend  to  try,  by  keeping  samples  of  these  anhydrous  oils,  and 
observing,  if  possible,  their  rate  of  change.     I  have  an  idea  that  it 
is  likely  anhydrons  oils  will  keep  for  almost  an  indefinite  time,  and 
that  the  oxidation  and  change  of  these  bodies  is  due  to  the  presence 
of  small  traces  of  water.     It  would  be  a  very  important  thing  if  we 
could  devise  a  mode  of  keeping  essential  oils  in  good  conditioo  fcv 
at  any  rate  some  time,  and  I  shall  watch  the  results  of  keeping 
these  samples  with  interest.     Should  I  obtain  any  results  of  suffi- 
cient importance,  I  shall  have  great  pleasure  in  making  a  further 
communication  upon  the  subject  at  some  future  time. 


Professor  Redwood  proposed  a  vote  of  thanks  to  Mr.  WilliamB 
for  this  very  interesting  and  in  some  respects  very  important  com- 
munication.  It  was  very  interesting  to  him,  not  so  much  on 
account  of  the  facts  brought  forward,  as  the  prospects  held  oat  of 
the  attainment  of  further  results  which  might  be  looked  for  in 
connection  with  some  of  the  essential  oils. 

Mr.  DoTT  suggested  that  it  was  just  possible  that  the  temperaiare 
employed  might  have  caused  some  decomposition,  and  asked  Mr 
Williams  if  it  was  attempted  to  distil  the  oils  in  vactto  in  order  to 
avoid  the  possibility  of  decomposition. 

Mr.  ScHACHT  said  if  he  were  not  mistaken  this  subject  was  in- 
vestigated to  a  considerable  extent  by  Dr.  Tilden  some  years  ego, 
and  be  had  an  impression  in  his  mind  that  Dr.  Tilden  then  soo- 
ceeded  in  working  out  an  important  point  with  reference  to  mso/ 
of  these  essential  oils,  some  of  wbich  were  included  in  Mr.  Williams*s 
list,  namely,  that  they  were  not  simple  bodies,  but  that  the  majoritft 
if  not  all,  contained  a  hydrocarbon  pure,  and  also  a  compound  oil 
ooutaining  oxygen  ;  and  moreover,  that  these  were  to  a  considerable 
extent  separable  by  distillation.  He  also  believed  that  the  opinion 
then  expressed  was  that  the  odorous  oils  were  chiefly  those  wbioh 
contained  oxygen,  and  it  occurred  to  him  as  Mr.  Williams  wae 
reading  the  paper  that,  valuable  as  many  of  the  results  were,  one 
thing  seemed  to  be  wanting,  namely,  a  reference  to  some  definite 
moment  at  which  the  true  essential  oil  wae  supposed  to  be  oomiug 
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over.  One  of  the  series  was  oil  of  lavender,  and  be  understood  the 
boiling  point  was  low  at  the  first  part  of  the  process,  and  then  gra- 
dually rose.  Now,  if  it  had  been  found  that  for  any  distinct  period 
daring  the  operation  the  temperature  had  been  constant  and  the 
characters  of  the  distillate  for  that  period  tolerably  well  marked,  it 
might  have  been  hoped  that  real  oil  of  lavender  was  then  coming 
over.  That,  however,  did  not  appear  to  have  been  observed,  and 
BO  the  doabt  remained  as  to  whether  the  distillate  was  normal  oil  of 
lavender  or  some  indefinite  mixture  of  educts  and  products.  As 
Mr.  Williams  thought  the  odour  in  some  cases  less  strong  in  what 
he  thought  the  best  portion  of  his  product,  he  would  suggest 
whether  it  might  not  be  possible,  if  the  odorous  principle  belonged 
to  the  oxygen  compound,  that  a  change  was  taking  place  all  the 
time,  and  that  comparatively  little  of  the  odoroas  principle  landed 
in  what  was  termed  the  result,  but  that  large  portions  were  retained 
in  the  resinous  and  somewhat  offensive  product  which  was  left  in 
the  retort. 

Mr.  Plowman  said  Mr.  Williams  had  shown  a  number  of  residues, 
but  had  alluded  to  them  somewhat  briefly.  He  should  like  to  ask 
Mr.  Williams  if  he  had  conducted  any  experiments  to  prove  if 
these  substances  were  bronght  over  mechanically  with  the  steam 
during  the  first  distillation  of  the  oils;  if  they  were  produced 
by  oxidation  by  keeping,  or  if  they  were  produced,  as  Mr. 
Schacht  seemed  to  suppose  might  be  the  case,  by  the  second  pro- 
cess of  distillation  at  high  temperatures?  This  opened  out  a  wide 
field  for  inquiry,  but  it  would  be  useful  if  Mr.  Williams  would  give 
some  indication  of  his  own  opinion  as  to  which  of  those  three 
processes  the  presence  of  residue  was  due. 

Mr.  El  BORNE  said  it  would  be  interesting  to  know  the  specific 
gravity  of  the  distillate  as  compared  with  the  original  sample  of  oil 
taken.  Essential  oils  were  liable  to  gp*eat  sophistication,  which  it 
was  almost  impossible  to  detect,  and  he  believed  that  nearly  all 
commercial  samples  of  essential  oils  contained  certain  added  sub- 
stances of  the  nature  of  turpentine,  which  had  been  previously 
rendered  entirely  odourless. 

Mr.  Wrenn  said  this  paper  appeared  to  confirm  a  considerable 
number  of  experiments  in  which  he  had  himself  engaged.  He  had 
lately  redistilled  the  whole  of  the  essential  oils  in  an  ordinary  glass 
retort  which  was  covered  with  asbestos.  He  had  previously  dried 
them  with  chloride  of  calcium  :  some  made  three  separate  distilla- 
tions. He  found  the  first  always  came  over  at  a  very  low  boiling 
point,  and  had  a  low  specific  gravity.     The  second  one  came  over 
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at  a  higher  boiling  point,  and  had  a  higher  specific  gravity,  and  bo 
on  to  the  end.  It  was  not  always  the  first  distillate  which  had  the 
best  aroma,  or  was  most  similar  to  the  primary  product.  He 
always  found  a  terpene  odoar  prevailed  in  the  first,  bat  there 
was  the  true  odour,  more  especially,  in  the  second.  The  question 
had  been  asked.  Did  the  colouring  matter  or  the  resinous  matter 
arise  from  being  carried  over  by  the  steam,  or  was  it  a  product  of 
oxidation  ?  He  had  some  samples  which  were  perfectly  oolourleas 
nine  or  ten  months  ago,  and  they  remained  so  for  four  or  fife 
months,  but  they  were  gradually  regaining  colour.  One  had  been 
submitted  to  redistillation  two  or  three  months  ago,  and  this  oil, 
which  previously  appeared  to  be  entirely  free  from  any  resinous 
matter,  was  now  exhibiting  signs  of  resin  gradually  being  formed. 
His  opinion,  therefore,  was  that  it  was  due  to  oxidation,  not  alto- 
gether to  the  mechanical  action  of  the  steam.  He  would  also  ask 
how  Mr.  Williams  arrived  at  the  boiling  point  with  which  he  had 
had  some  difficulty.  He  found  an  ordinary  U-tube  with  merooxy 
the  best. 

Professor  Redwood  said  Mr.  Schacht  had  called  attention  to  the 
fact  that  some  communications  had  been  made  on  a  former  occasion 
on  subjects  allied  to  the  one  now  brought  forward.  He  regretted 
he  could  not  recall  the  facts  exactly,  but  his  memory  somewhat 
failed  him  in  that  respect,  though  he  was  quite  conscious  of  the 
fact,  and  had  had  some  little  practical  experience  himself  in  attemp- 
ting to  produce  some  of  these  essential  oils  in  a  condition  similar 
to  that  in  which  Mr.  Williams  had  now  obtained  them,  and  by  a 
process  very  similar.  He  had  been  in  the  habit  of  using  a  fusible 
metal-bath  as  an  excellent  means  of  ensuring  a  constant  temperatnre 
considerably  higher  than  boiling  water,  and  had  used  this  in  the 
distillation  of  essential  oils,  more  particularly  oil  of  lemon.  All 
who  had  bad  any  experience  of  this  oil  must  be  aware  that  it  was 
one  the  physical  characters  of  which  were  liable  to  very  great 
variation  when  kept  for  any  length  of  time.  In  point  of  fact  those 
who  had  to  use  it  largely  as  a  flavouring  agent  would  very  willingly 
indeed  pay  a  large  sum  of  money  to  any  one  who  would  indicate 
the  means  by  which  oil  of  lemon  could  be  made  to  retain  its  natural 
odour  as  when  first  obtained  in  the  usual  way  from  the  lemon. 
The  best  natural  oil  of  lemon  was  obtained  not  by  distillation,  hat 
by  mechanical  means,  by  which  the  oil  vesicles  were  fractured  and  ' 
the  oil  pressed  out  from  the  lemon  peel.  Some  portion  was  sab- 
sequently  obtained  by  distillation  with  water,  but  that  was  not  of 
the  best  description.     Oil  of  lemon  obtained  by  puncture  had  an 
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extremely  fragrant  odour,  which  it  was  incapable  of  retaining  for 
any  length  of  time;  exposed  to  the  air  it  lost  that  flavour  and 
acquired  an  odour  somewhat  allied  to  oil  of  turpentine,  so  much  so 
that  many  persons  supposed  that  this  essential  oil  had  been  adul- 
terated with  oil  of  turpentine  where  no  such  admixture  had  taken 
place  ;  it  was  probably  a  molecular  change  which  occurred.  These 
essential  oils  consisted  of  a  hydrocarbon  and  an  oxidized  oil,  and  the 
hydrocarbon  had  the  same  centesimal,  but  not  the  same  molecular 
composition  as  oil  of  turpentine.  It  appeared  to  him  that  in  any 
process  such  as  that  Mr.  Williams  had  adopted,  what  was  obtained 
really  was,  as  Mr.  Schacht  had  suggested,  a  product  and  not  an 
ednct.  He  might  be  asked  where  was  the  proof  of  that,  and  there  he 
must  be  content  to  submit  to  the  criticism  which  Mr.  Naylor  might 
apply,  for  he  confessed  he  had  not  chemical  evidence,  but  neverthe- 
less he  had  'a  certain  amount  of  physical  evidence.  If  he  took  a 
sample  of  oil  of  lemon,  such  as  persons  engaged  in  the  flavouring  of 
jellies  attached  a  high  value  to,  and  if  that  oil  were  submitted  to  dis- 
tillation, two  or  three  products  were  obtained.  The  original  oil  was 
not  shown  by  Mr.  Williams,  but  there  was  a  distillate  obtained  at 
the  lowest  temperature,  one  obtained  at  the  highest,  and  a  residue. 
The  first  thing  he  observed  was  that  no  one  of  them  had  the  flavour 
of  the  original  oil  of  lemon,  nor  did  it  approach  it  in  fragrance  and 
sweetness ;  and  in  fact  the  residue  was  rather  disagp*eeable  in  odour, 
and  none  of  the  others  could  be  used  as  flavouring  agents.  His 
acquaintance  with  distilled  oil  of  lemon  commenced  a  great  many 
years  ago,  and  he  remembered  when  a  house  in  Bond  Street  used 
to  sell  an  article  for  the  removal  of  grease  stains  from  ladies' 
dresses,  which  on  being  examined  was  found  to  consist  of  oil  of 
lemon  with  alcohol  and  a  little  camphor.  Now  taking  the  oil  in 
its  original  condition,  that  would  not  answer  the  purpose,  because 
there  was  resinous  matter,  and  it  would  have  left,  when  volatiliza- 
tion took  place,  a  stain  worse  than  the  original  one,  and  distilled 
oil  had  to  be  used.  Now  these  products  of  distillation  were  none 
of  them  at  all  comparable  with  the  original  oil,  nor  from  all  of  them 
together  could  what  was  started  with  be  reproduced.  The  distilled 
oil  was  not  equal  to  the  original  oil ;  and  if  what  was  left  in  the 
retort  were  added  to  it,  instead  of  making  it  better,  the  residue 
made  it  much  worse.  He  thought  therefore  it  was  quite  obvious 
that  there  were  chemical  changes  taking  place  in  the  process  of 
distillation  which  materially  affected  the  physical  characters  of  the 
oil.  The  same  thing  applied  to  other  essential  oils,  though  he  had 
worked  more  upon  oil  of  lemon  than  others.     Here  was  a  subject 
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for  rnnob  fiirtber  research,  either  by  Mr.  Williams  himself,  or,  if  he 
were  too  much  occnpied,  as  he  probably  was,  it  was  a  fine  snbjeot 
for  some  young  chemist  to  take  np  and  show  how  the  essential 
oils,  especially  snob  a  one  as  oil  of  lemon,  conld  be  rendered  per- 
manent without  being  destroyed  by  a  process  of  distillation.  Saoh 
processes  had  been  suggested,  and  he  was  not  snre  that  Dr.  Tilden 
himself  did  not  communicate  a  method  of  dehydrating  these  essential 
oils  without  submitting  them  to  distillation.  It  appeared  from 
some  experiments  made,  that  if  oil  of  lemon  were  dehydrated  by 
some  such  body  as  chloride  of  calcium,  it  would  be  much  more  per- 
manent, and  would  retain  its  flavour  much  longer  than  would 
otherwise  be  the  case.  He  could  not  sit  down  without  again 
expressing  to  Mr.  Williams  great  indebtedness,  not  only  for  this 
paper,  but  for  the  address  at  the  opening  of  the  meeting,  for  which 
he  thought  he  had  been  but  very  inadequately  thaukef 

Mr.  Williams,  in  reply,  said  the  object  of  his  little  note  had  been 
somewhat  misunderstood.     It  was  not  a  research,  and  he  did  not 
call  it  a  paper.     He  simply  had  a  customer  who  wished  him  to 
produce  a  certain  number  of  essential  oils  which  would  be  anhy- 
drous and  colourless,  and  which  were  intended  for  certain  optical 
experiments.     Most  of  the  work  was  done  -Jbefore  he  thought  of 
bringing  this  note  before  the  Conference,  and  it  was  only  as  a  kind 
of  after-thought  it  occnrred  to  him  that  it  might  be  interesting  to 
show  these  results.     That  was  why  he  could  not  give  what  Mr. 
Dott  would  like,  the  ranges  of  temperature.     All  they  did  was  to 
keep  a  thermometer  in  the  retort,  and  notice  that  the  tamperatara 
rose  in   accordance  with  what  was  stated  in  all  chemical  books 
respecting  these  oils,  but  he  had  not  attempted  to  make  any  research 
on  the  nature  of  the  oils,  for  which,  in  fact,  he  had  not  time. 
Professor  Redwood  had  referred  to  the  oil  of  lemon,  which  ifsst 
very  interesting  oil  and  perhaps  the  weakest  example  in  his  argu- 
ment.    When  he  produced  oil  of  lavender  and  produced  the  residue 
which  was  left  in  the  retort,  if  they  believed  the  residue  was  con- 
tained in  the  original  oil,  which  was  a  very  good  oil,  was  not  that 
enough   to  account  for  the  commercial  oil  not  being  so  fine  in 
flavour  as  they  would  like  it  to  be  P     It  was  quite  an  open  ques- 
tion, and  in  fact  was  what  he  wanted  to  ascertain,  whether  these 
residues  were  contained  in  the  oils  or  were  produced  during  dis- 
tillation ?     The  pure  anhydrous  oils  had  been  twice  redistilled.   The 
residue  had  been  separated  during  the  first  distillation.     The  second 
distillation  only  yielding   traces — not  in  most  instances   sufficient 
for  weighing.     The  high  temperature  necessary  for  distilling  the 
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oils  might  have  acted  upon  some  oxidized  product  in  the  original  oil 
to  produce  the  oleoresins  exhibited,  bat  the  mere  high  temperatare 
evidently  did  not  produce  such  products  from  the  pure  oils  alone. 
The  distillation  having  been  conducted  under  the  circumstances 
he  had  mentioned  would  almost  lead  one  to  suppose  that  the 
residues  were  really  contained  in  the  original  oils;  but  he  could  not 
say  he  was  certain  on  that  point.  Of  course  he  was  aware  of  Dr. 
Tilden's  researches,  and  it  must  not  be  supposed  that  he  in  any 
way  attempted  to  supplement  that  work.  It  was  perfectly  certain 
the  oils  were  not  homogeneous,  and  the  fact  of  the  thermometer 
rising  continuously,  and  there  being  no  fixed  boiling  point,  was 
snfiBcient  to  demonstrate  that.  His  real  reason  for  bringing  these 
samples  was  on  account  of  these  residues,  which,  he  thought,  had 
probably  not  been  seen  before,  for  they  were  generally  thrown 
away  and  destroyed.  He  quite  agreed  with  Professor  Redwood's 
remark  that  mixing  the  three  together  would  not  produce  the 
original  essential  oil  of  lemon,  but  something  very  differe  nt,  and, 
therefore,  a  change  had  occurred.  He  originally  thought  he  would 
bring  the  light  oil  which  came  over  first,  and  also  a  sample  of  the 
original  oils,  but  for  a  note  of  this  sort  he  thought  it  was  hardly 
worth  while.  He  only  wished  to  show  what  he  might  call  purified 
anhydrous  oil,  that  which  came  over  last,  which  was  found  very 
peculiar  in  the  smell,  and  the  residue  of  which  was  frequently  very 
offensive.  He  had  not  taken  the  specific  gravities.  With  regard 
to  drying  with  chloride  of  calcium,  he  might  say  they  had  tried 
distilling  with  quicklime,  but  did  not  get  the  result  they  wanted, 
namely,  anhydrous  colourless  oils.  They  found  also  that  quick- 
lime did  not  give  such  a  satisfactory  result  as  distilling  the  oils  by 
themselves.  Oil  of  orange  was  one  of  the  first  tried,  and  they  dis- 
tilled that  with  lime ;  but  he  considered  the  product  was  certainly 
more  offensive  than  when  distilled  by  itself. 
The  Conference  then  adjourned  for  luncheon. 


The  chair  was  again  taken  by  the  President  at  half-past  twelve, 
when  the  following  paper  was  read  by  Mr.  Benger  : — 

TINCTURE  OF  QUININE. 

Br  R.  Wright, 

Pharmaceutical  Chemist, 

The  above  preparation  is  a  very   important  one,   seeing  that  it 
offers  to  the  medical  practitioner  a  concentrated  solution  of  the 
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alkaloid  quinine  in  a  neutral  condition,  the  latter  a  by  no  meaiu 
unimportant  desideratum  in  some  diseases. 

The  question  has  often  arisen  and  been  discussed,  as  to  whether 
it  is  the  best  solution  of  the  kind  which  it  is  possible  to  obtain,  and 
especially  as  to  whether  a  tincture  of  greater  uniformity  of  strength 
cannot  be  prepared. 

The  object  of  the  present  paper  is  to  discuss  this  question,  to 
investigate  the  causes  of  the  variation  in  strength  of  eommercial 
samples  of  tincture  of  quinine,  to  give  the  results  of  the  analysis 
of  a  number  of  samples  of  the  tincture  ordinarily  sold  by  retail 
chemists  and  druggists,  and  to  suggest  means  whereby  the  gnat 
desideration  of  uniformity  of  strength  may  be  secured. 

The  process  whereby  tincture  of  quinine  is  prepared  differs  from 
that  of  every  other  tincture,  except  tinctura  ferri  ctcetcUis  and  itnc- 
tura  quinicB  ammoniata,  in  that  it  is  not  a  merely  physical  process  of 
solution  or  extraction,  but  one  which  involves  chemical  decomposi- 
tion as  well. 

Every  pharmacist  who  prepares  his  own  tincture  of  quinine  if 
aware  of  the  fact  that  when  the  sulphate  of  quinine  comes  into  con* 
tact  with  the  calcium  salts  derived  from  the  orange  peel,  a  double 
decomposition  takes  place,  part  of  the  sulphuric  radical  combining 
with  the  calcium,  and,  pari  passu,  an  organic  salt  of  quinine  pr> 
bably  going  into  solution. 

That  this  is  so  was  first  pointed  out  by  Mr.  Groves,  in  the  dii- 
cussion  on  a  paper  on  "  Tincture  of  Orange,"  read  by  the  Ists 
Mr.  Haselden,  at  an  evening  meeting  of  the  Pharmacenti(»l  Sodetj 
(JPharm,  Joiim,,  iii.  361). 

The  opinion  then  advanced  by  Mr.  Groves  has  since  been  con- 
firmed by  many  observers,  who  have  proved  conclusively  that  tbe 
precipitate  produced  in  the  preparation  of  the  pharmaoopoBitl 
tincture  of  quinine  consists  solely  of  calcium  sulphate,  free  from 
both  tannin  and  alkaloid. 

An  approximate  estimation  of  the  amount  of  calcium  salts  present 
in  orange  peel  was  made  from  carefully  dried  samples  of  peel. 

As  the  opinion  had  been  expressed  more  than  once  by  oorreB- 
pondents  in  the  Pharmaceutical  Journal  that  the  lime  salts  existed 
mainly  or  entirely  in  the  inner  portion  of  the  peel,  this  was  ctfe> 
fully  separated  from  the  outer  portion,  and  each  estimated  sepa- 
rately. 

In  each  case  two  estimations  were  made,  and  the  percentages 
subjoined  indicate  the  mean  of  the  two  concordant  results. 
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Percentage 
amoant  of  Ash 

Sol  able  in 
Water. 

Insoluble 
in  Water. 

Inner 

.       .       4-8 

2-6 

2-3 

Outer 

•       .       6-6 

3-26      . 

.        3-25 

The  resnlts  show  that  the  onter  portion  of  the  peel  is  the  richer  in 
calcium  salts,  corresponding  with  my  experience,  which  is  that  the 
best  tincture  of  orange  (i.e.,  the  tincture  made  exclusively  from  the 
outer  portion)  yields  also  the  best  tincture  of  quinine. 

The  portion  of  ash  insoluble  in  water  dissolved  with  effervescence 
in  dilute  hydrochloric  acid,  indicating  that  the  calcium  exists  in  the 
peel  in  combination  with  an  organic  acid. 

The  next  point  which  it  was  sought  to  settle  was  the  solubility  of 
sulphate  of  quinine  in  proof  spirit.  The  latter  was  made  by  dilut- 
ing rectified  spirit  of  wine  with  distilled  water,  until,  at  a  tempera- 
ture of  60°  F.,  it  had  a  specific  gravity  of  '920. 

Two  series  of  solutions  were  first  made,  one  from  a  commercial 
sulphate  of  quinine  labelled  B.P.,  the  other  from  that  manufactured 
by  Messrs.  Howard  &  Sons,  Stratford. 

The  solutions  in  each  series  contained  respectively,  7,  6|,  6,  5^, 
and  5  grains  of  sulphate  of  quinine  in  1  fluid  ounce  of  proof  spirit, 
and  were  made  by  digesting  the  mixtures  contained  in  well-corked 
bottles,  in  water  at  about  150°  F.,  shaking  occasionally  till  a  clear 
solution  was  obtained.  They  were  then  set  aside  in  a  cupboard 
where  the  temperature  remained  moderately  constant  at  about  60° 
F.  It  was  then  remarked  that  the  solutions  in  each  series  which 
contained  7,  6|,  and  6  grains  showed  signs  of  crystallization,  those 
containing  5  and  5i  grains  remaining  clear.  This  seemed  to  fix  the 
degree  of  solubility  between  the  limits  of  5^  and  6  grains  in  the 
ounce.  For  the  more  exact  determination  of  the  solubility  the  fol- 
lowing method  was  adopted. 

An  excess  of  sulphate  of  quinine  was  allowed  to  digest  in  proof 
spirit  for  several  days,  at  a  temperature  of  about  60°  F.,  the  mixture 
being  occasionally  shaken. 

A  fluid  ounce  of  the  saturated  solution  was  taken.  To  this  10 
drops  of  dilute  sulphuric  acid  were  added,  and  the  mixture  evapor- 
rated  over  a  water-bath  to  drive  off  spirit.  The  aqueous  solution 
was  then  allowed  to  cool.  When  cool  20  drops  of  liqaor  ammonisa, 
B.P.,  were  added,  and  the  mixture  shaken  up  with  two  successive 
portions  of  ether.  The  two  ethereal  solutions  were  mixed,  evapo- 
rated  to  dryness  in  a  tared  dish,  the  residue  weighed,  and  the 
amount  of  quinine  sulphate  calculated  from  the  equation : — 

(Cgo  B^  Nj  02)3,  2  Hj,  0  =  (Cjjo  H04  Nj  Oj)2,  Hj  S  0^.  8  H^  O. 
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Four  estimations  were  made,  two  with  each  sample  of  the  snlphate 
above  mentioned,, and  the  results  came  out  almost  exactly  concordant, 
the  mean  solubility  being  5'7  grains  sulphate  of  qninine  in  one 
ounce  of  proof  spirit. 

The  question  now  arose  as  to  whether  the  limit  of  solability  wis 
ever  approached  in  tincture  of  quinine. 

This  was  solved  by  calculating  from  the  amount  of  calcium  sul- 
phate obtained  in  making  tincture  of  quinine.  The  first  calculation 
is  based  upon  results  obtained  by  myself,  the  second  on  those  placed 
on  record  by  Mr.  Butt  (Pharmaceutical  Journal  [3],  ix.  910). 

1.  From  4  pints  tincture  of  quinine,  28  grains  anhydrous  sul- 
phate of  calcium  were  obtained. 

Supposing  Ca  S  O4  =  (Cgo  B^  Ng  02)3.  Hg  S  O^.  8  Hj  O,  op  136 
grains  calcium  sulphate  =  890  grains  qninine  sulphate; 

Then  28  grains  sulphate  of  calcium  represents  183  grains  snlphate 
of  quinine,  leaving,  of  nndecomposed  sulphate  of  quinine,  457  graiiu^ 
or  -5 '7  grains  in  each  ounce  of  the  tincture. 

2.  From  16  pints  and  8  ounces  tincture  of  quinine,  Mr.  Butt 
obtained  90  grains  calcium  sulphate.  This  represents  588  grains 
quinine  snlphate,  and  leaves  2,036  grains  nndecomposed,  correspond, 
ing  to  6*3  grains  in  each  ounce.  Thus  we  see,  that  although  at  the 
normal  temperature  the  solubility  of  sulphate  of  quinine  in  proof 
spirit  is  only  5*7  grains  in  an  ounce ;  in  tincture  of  quinine  we  have 
a  variable  quantity  of  nndecomposed  sulphate,  the  amount,  in  ibe 
cases  cited  above,  being  in  one  instance  5*7,  and  in  the  other  6*3 
grains  in  the  ounce. 

What  are  we  to  infer  from  this  ?  Obviously,  that  unless  an  ab- 
normal proportion  of  organic  calcium  salt  be  present  in  the  tincture 
of  orange  employed  (and  hence  in  the  orange  peel  from  which  this 
was  prepared),  the  quantity  of  nndecomposed  sulphate  of  quinine 
present  in  the  resulting  tincture  of  quinine  will  be  so  great  that  in 
cold  weather  a  portion  of  it  will  inevitably  crystallize  out.  This 
fact  was  brought  very  strikingly  before  my  notice  the  other  day, 
when,  on  examining  the  four  pints  of  tincture  upon  which  the  above 
mentioned  calculation  is  based,  and  which,  after  being  made,  waa 
placed  in  a  cold  cellar,  where  the  temperature  of  late  has  frequently 
ranged  as  low  as  40°  F.,  I  noticed  that  some  light,  feathery  crysfcals 
of  sulphate  of  quinine  had  already  separated.  Yet  this  had  been 
very  carefully  prepared,  and  from  a  tincture  of  orange  made  by 
myself,  proof  spirit  of  full  strength  being  employed. 

From  the  above  consideration  it  appears  certain  that  however 
carefully  tincture  of  quinine  is  prepared,  it  is  quite  a  matter  of 
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lanoe  as  to  whether  or  not  the  qainine  will  all  remain  in  sola- 
on. 

It  was  next  attempted  to  solve  the  question  as  to  what  is  the 
^nic  acid  which  exists  in  orange  peel  in  combination  with  calcium, 
[any  nnsaccessfal  attempts  were  made  before  a  process  was  devised 
J  which  the  acid  coald  be  isolated.  The  great  difficalty  lies  in  the 
kct  that  it  is  almost  impossible  to  separate  the  calcium  salt  from 
le  glucose  and  tannic  and  mucilaginous  matter  with  which  it  is 
isociated  in  the  peel. 

The  following  process,  however,  was  found  to  answer  well : — The 

eel  was  reduced  to  a  coarse  powder,  and  exhausted  by  maceration 

ad  percolation  with  a  methylated  spirit  of  proof  strength.     The 

lirit  was  recovered  by  distillation.     To  the  dark  coloured  aqueous 

(tract  thus  obtained  plumbic  acetate  was  added  till  tannic  and  as- 

ringent  matters   were  removed.     To   the   clear  filtrate,  absolute 

loohol  was  added  very  cautiously,  till  a  slight  turbidity  was  pro- 

aoed.     On  setting  the  mixture  aside  for  a  few  hours,  a  copious 

recipitate  settled.     This  was  collected  on  a  filter,  washed  with  spirit, 

Mm  dissolved  in  water  to  which  a  little  acetic  acid  had  been  added, 

nd  the  solution  precipitated  by  basic  acetate  of  lead.     The  precipi. 

vfce  was  filtered  off,  well  washed  with  spirit,  and  afterwards  mixed 

ith  water.     It  was  then  decomposed  by  passing  sulphuretted  hj- 

Ogen  through  the  mixture.     This  was  filtered,  and  the  resulting 

Qoat  colourless  acid  liquid  evaporated  to  a  low  bulk  over  a  water- 

•h,  and  finally  over  a  dish  of  sulphuric  acid  under  a  bell-jar  to 

Bess,  when  the  acid  was  obtained  in  small  crystals.     These  were 

ud  to  possess  the  characters  and  answer  to  the  tests  of  citric 

y  and  there  is  no  doubt  in  my  own  mind  that  the  organic  acid 

)h  exists  in  combination  with  calcium  in  orange  peel  is  citric. 

ably  it  exists  there  as  an  acid  citrate. 

le  examination  of  a  number  of  trade  samples  of  the  tinctures  of 
^  and  quinine  was  next  undertaken ;  the  results  of  which  ate 
I  in  the  table  on  page  543. 

\  object   in  view    in  regard    to   tincture  of   orange    was  to 

iin  whether  trade  specimens  contained  the  full  proportion  of 

a  question  which  has  an  important  bearing  upon  the  stability 

rwise  of  a  tincture  of  quinine  made  from  it. 

timating  the  amount  of  quinine  sniphate  in  the  tincture,  the 

employed  was  the  one  previously  mentioned ;  the  results 

'e  calculated  from  the  data  there  given.     In  the  case  of  Nos. 

sample  of  each  tincture  was  procured  from  the  same  house, 

he  case  of  the  first  six,  which  were  made  by  myself  from 
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different  samples  of  peel,  the  tincture  of  quinine  was  prepared  from 
the  tincture  of  orange  opposite  which  it  is  found  in  the  table. 

It  will  be  noticed  that  the  percentage  amount  of  alkaloid  in  some 
of  the  tinctures  comes  out  rather  high.  This  arises  from  the  diffi- 
culty experienced  in  obtaining  the  hydrous  quinine  free  from  the 
colouring  matter  of  the  tincture  of  orange.  The  results  generally 
may,  however,  be  taken  as  approximately  correct : — 

The  main  deductions  to  be  drawn  from  the  table  are : — 

1.  That  when  carefully  prepared,  the  specific  gravity  of  tincture 
of  orange  will  be  from  *930  to  *934,  and  should  not  be  higher  than 
'940.  It  will  be  seen  that  three-fourths  of  the  samples  examined 
fall  within  the  limits  indicated. 

2.  That  whereas  tincture  of  orange  is  always  more  or  less  add, 
tincture  of  quinine,  if  free  from  added  acid,  will  always  be  neutral  to 
test  paper. 

3.  That  the  specific  gravity  of  tincture  of  quinine  prepared  from 
a  tincture  of  orange  of  full  alcoholic  strength  will  be  about  934^ 
and  should  not  be  higher  than  *945. 

4.  That  notwithstanding  the  fact  that  by  the  process  at  present 
official  it  is  impossible  to  obtain  a  stable  and  uniform  tincture  of 
quinine ;  nevertheless,  in  the  great  majority  of  cases  the  alkaloidal 
strength  approximates  very  nearly  to  the  pharmacopcaial  standard, 
viz.,  8  grs.  sulphate  of  quinine  in  a  fluid  ounce. 

The  practical  question  remains — ^ow  are  we  to  obtain  a  tinotnre 
of  quinine  which  shall  fulfil  the  conditions  laid  down  at  starting  as 
regards  neutrality,  degree  of  concentration,  and  uniformity  in  alka- 
loidal content  ? 

Three  substances  have  been  tried,  viz.,  freshly  precipitaied 
qninine,  the  so-called  neutral  or  *'  soluble  "  sulphate,  and  thehydio- 
chlorate. 

With  regard  to  the  first  of  these,  the  process  is  difficnlftlf 
workable,  and  the  fact  that  the  quinine  separates  out  on  diloting 
such  a  tincture  with  water  is  a  fatal  bar  to  the  adoption  of  tlie 
process. 

With  regard  to  the  neutral  sulphate,  the  same  objectionable  pre- 
cipitate of  calcium  sulphate  forms  as  is  the  case  with  the  official 
sulphate. 

The  hydrochlorate,  however,  answers  admirably,  and  fulfils  ^ 
the  requisite  conditions.  It  is  easily  soluble  in  tincture  of  orange> 
no  precipitation  takes  place,  and  the  solution  remains  stable. 

The  suggestion  that  in  the  next  edition  of  the  National  Pluff- 
niiacopoeia  this  salt  should  be  made  official  for  the  preparation  ci 
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Table  showing  Specific  Gravity,  etc.,  of  samples  of  Tincture  of  Orange 

and  Tincture  of  Quinine. 


TiiroTCKi  ov  Okaitgx. 


No. 


Beactioiu 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
32 
33 
34 
35 
86 
87 
88 
89 
40 
41 
42 
43 
44 


Acid 

Acid 

Acid 
Faintly  acid 

Acid 

Acid 

Acid 
Faintly  acid 
Faintly  acid 

Acid 

Acid 
Slightly  acid 

Acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 

Acid 
Slightly  acid 

Acid 

Acid 
Slightly  acid 

Acid 

Acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 
Slightly  acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 


Specific 
Gravity. 


•930 
•930 
•930 
•934 
•930 
•934 
•958 
•922 
•922 
•930 
•942 
•927 
•930 
•930 
•960 
•942 
•934 
•942 
•927 
•942 
•930 
•927 
•927 
•942 
•930 
•925 
•930 
•938 
•934 
•938 
•950 
•971 
•930 
•950 
•942 
•936 
•958 
•922 


TlXCTUBX  OV  QUIKIHX. 


Reaction. 


Neutral 
Neutral 
Neutral 
Neutral 
Neutral 
Neutral 
Neutral 

Acid 
Neutral 

Acid 

Neutral 

Slightly  acid 

Acid 

Neutral 

Very  acid 

Acid 

Very  acid 

Neutral 

Very  acid 

Neutral 

Very  acid 

Acid 

Slightly  acid 

Slightly  acid 

Neutral 

Neutral 

Neutral 

Neutral 

Neutral 

Neutral 

Neutral 

Acid 

Neutral 

Neutral 

Very  acid 

Acid 
Very  acid 
Neutral 
Very  acid 
Neutral 
Neutral 
Neutral 
Neutral 
Neutral 


Specific 
Gravity. 


•934 
•934 
•934 
•938 
•934 
•938 
•942 
•934 
•926 
•934 
•942 
•930 
•934 
•950 
•943 
•933 
•967 
•933 
•937 
•955 
•959 
•980 
•934 
•942 
•938 
•938 
•934 
•931 
•942 
•942 
•967 
•950 
•934 
•950 
•932 
•932 
•934 
•950 
•967 
•938 
•938 
•963 
•946 
•957 


Hydrous 

Quinine 

Quinine. 

Sulphate. 

Grains 

Grains 

per  OS. 

per  oz. 

6^2 

8-1 

61 

7^9 

64 

8^3 

6  0 

7-8 

6  0 

7^8 

6  5 

8^4 

6^5 

8-4 

6^5 

8-4 

6-2 

8  0 

6  0 

7-8 

6^4 

8-3 

6  4 

8^3 

6  2 

8  0 

5  8 

7  5 

2-3 

3  0 

5  0 

6^5 

3-8 

4  9 

•8 

1-0 

4.4 

5-7 

6  0 

7^8 

Ginoho 

nidine 

6  7 

7-4 

5-5 

72 

5  8 

6  8 

6  2 

8-1 

6-4 

8^3 

5-6 

7-3 

4^8 

6  2 

6  0 

7  8 

5^8 

7  6 

6  4 

8^3 

6^9 

2-6 

6  4 

8^3 

56 

7  3 

6  2 

8^1 

60 

7^8 

6  4 

8^3 

6  0 

7^8 

3-8 

6  0 

6-4 

8^3 

6-2 

8^1 

61 

8^0 

6^0 

6-6 

6-1 

8  0 
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tincture  of  qaioine  is  not  an  original  one.  It  was  first  suggested 
by  Mr.  Whitfield  (Pharm^  Journ.,  viii.  440),  and  again  by  Mr. 
Martindale  (Pharm.  Journ.y  ix.  407).  The  experiments  made  by 
myself  enable  me  folly  to  support  their  recommendations. 


The  President,  in  moving  a  vote  of  thanks  to  Mr.  Wright,  said 
the  results  he  had  arrived  at  were  well  worthy  of  attention.  The 
fact  that  the  hydrochlorate  of  quinine  was  better  suited  fo»  making 
the  tincture  than  any  other  salt  was  corroborative  of  what  had  been 
found  by  other  investigators,  and  it  was  quite  what  he  should  expect 
from  consideration  of  the  chemical  properties  of  the  salts.  If  the 
orange  peel  contained  lime,  which  it  certainly  did,  and  Mr.  Wright 
had  proved  that  it  was  contained  in  the  outer  part  of  the  rind  much 
more  abundantly  than  the  inner,  it  was  evident  that  the  using  of  a 
salt  of  quinine  which  would  not  be  affected  by  the  lime  naturally 
contained  in  the  orange  peel  was  very  important. 

Mr.  Martindale  said  he  could  corroborate  what  the  author  bad 
said  in  the  paper.  The  only  other  salt  which  could  be  used  was 
the  hydrobromate,  which  in  some  respects  was  better  than  the  hy- 
drochlorate. He  hoped  that  in  the  future  Pharmacopoeia,  either 
the  hydrochlorate  or  the  hydrobromate  would  be  introduced,  for 
they  were  both  useful  salts  for  dispensing  purposes. 

Mr.  Borland  said  he  remembered  some  years  ago  a  statement 
being  made  in  the  Journal^  that  if  proof  spirit  were  used  of  the 
proper  strength  there  was  no  difficulty  in  preparing  tincture  of 
quinine  according  to  the  Pharmacopoeia ;  but  he  certainly  could  not 
corroborate  that  statement,  and  entirely  agreed  with  what  was 
stated  in  the  paper,  that  sulphate  of  quinine  used  with  the  tinctare 
of  orange  would  sometimes  throw  down  a  copious  precipitate,  let 
the  strength  of  the  spirit  be  what  it  might.  For  some  years  paat 
he  had  used  hydrochlorate  of  quinine  with  great  advantage. 

Mr.  Bbnqer  said  the  author  pointed  out  that  proof  spirit  would 
dissolve  only  about  5*7  grains  of  sulphate  of  quinine  to  the  ounce, 
and  that  it  was  a  salt  of  lime,  which  existed  principally  in  the  outer 
portion  of  the  orange  peel,  which  separated  the  remainder  of  the 
quinine  from  the  sulphate,  and  enabled  it  to  dissolve  in  the  tincture. 
If  the  tincture  were  made  with  rectified  spirit  instead  of  the  tinc- 
ture of  orange  peel,  the  proper  quantity  of  sulphate  of  quiniue 
would  not  be  dissolved. 
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The  following  two  papers  were  then  read  by  Mr.  Plowman  :— 

NOTE  ON  CHINA  BICOLOEATA,  OR  "TECAMEZ  BA.RK," 

With  SuoaESTiONS  as  to  its  probable  Botanical  Origin, 

AS  indicated  bt   its 
Botanical,  Chemical,  and  Microscopical  Characteristics. 

By  John  Hodgkin,  F.I.C,  F.C  S., 

Mem,  Soc,  Chem.  Industry ;  Medallist  in  OJiemistry,  University 

College^  London, 

An  opportunity  has  lately  been  afibrded  me  of  investigating  this 
most  interesting  bark,  of  which  after  the  lapse  of  many  years  a 
small  consignment  has  recently  appeared.  Bat  before  giving  the 
results  of  my  examination,  it  will  be  interesting  to  recapitulate  and 
epitomize  the  information  that  has  been  published  in  yarious 
journals  and  handbooks  since  its  discovery. 

In  the  first  place,  then,  this  bark  comes  from  Tecamez,  or  Ata- 
camez,  which  lies  west  of  Ibarra,  on  the  western  declivity  of  the 
Gotocacha,  in  Ecuador.*  Here  it  was  discovered  in  1793  by  Dr. 
D.  Brown,  a  ship's  surgeon,  and  a  description  of  it,  with  an  illustra- 
tive plate,  was  duly  published  in  Lambert's  "  Description  of  the 
Cinchona  Genus,''  1797  (f.  30,  tab.  ii.).  It  appears  to  have  been 
recommended  as  a  useful  tonio  in  a  medical  work  published  in 
1824,  by  Dr.  Brera,  of  Padua.  Having  thus  attracted  attention,  it 
was  submitted  to  a  careful  examination  by  MM.  Pel  le tier,  P6troz, 
and  Vanquelin,  and  their  elaborate  report  appears  in  the  Journal  de 
Pharmacie  for  Oct.  1825  (pp.  449-462).  M.  Pelletier  states  that 
100  parts  contain  16  parts  soluble  in  alcohol,  of  which  14*65  is 
"bitter  substance  "  and  1*35  "  resin,"  but  they  were  unable  to  find 
any  quinine,  in  which  opinion  they  have  been  confirmed  by  PfaflT, 
Von  Santen  and  others,  and  still  later  Dr.  Hesse,  who  statesf  "  that 
it  is  altogether  destitute  of  alkaloids."  Qobel  and  Kunze  X  give  an 
illustration  and  a  good  description  of  the  bark  (to  which  I  shall 
allude  later  on),  and  state  that  Humboldt  saw  the  tree  from  which 
the  bark  is  obtained,  and  was  of  opinion  that  its  botanical  origin 
was  to  be  sought  amongst  Cinchonas  or  Exostemmas,  in  which 

*  Clements  B.  Markham,  G.B.,  F.B.S.,  eto.,  **  The  Cinchona  Species  of  New 
Granada,"  1867,  p.  104. 
t  Vide  "Pharmacographia,"  1874,  p.  821.    Fliickiger  and  Hanbury. 
{  "  Pharm.  Waarenkunde,"  1827-29,  i.  p.  84.    Tafel  zii.,  figs.  6  and  7. 
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opinion  M.  Weddell  •  tentatively  coincides,  and  whilst  Gaibonrtt » 
of  opinion  that  it  is  a  Stenostomum^  Markham  %  thinks  it  is  pro- 
babl J  a  PtnJcneya.     Now  I  propose  to  attempt  to  demonstrate  by  i 
chain  of  evidence  from  different  soarces,  microscopical,  botanical,  and 
chemical,  tbat  there  is  a  greater  probability  in  its  being  a  Bemxjia 
than  any  of  the  above-mentioned  species.     It  is  best  first  of  all  to 
•describe  the  bark,  and  to  do  this  I  cannot  do  better  than  give 
Goebell  and  Knnze*s  description  with  slight  amplifications  where 
necessary.     "  The  *  Pitoya '  bark,"  as  they  term  it,  "  comes  in  roUi 
4  to  24  inches  long,  sometimes  singly,  sometimes  many  times  rolled, 
and  occasionally  rolled  together.     The  outer  snrfistce  is  smooth,  and 
extremely  finely  wrinkled  in  the  direction  of  the  length,  sometimee 
more  so,  sometimes  less  so,  of  a  brownish  or  greyish  yellow,  with 
white  or  grey  patches,  occasionally  spiraliform,  encircling  the  quilb, 
and  generally  the  bark  is  stadded  with  little  warts.     The  interior 
surface  is  smooth,  generally  of  a  brownish  black  colour ;  occasioo- 
ally,  however,  pieces  are  to  be  met  with  of  a  reddish  brown  colour. 
The  Pitoya  bark  is  composed  of  three  portions :     (1)  The  epider- 
mis ;  (2)  the  orange-coloared    bark ;    (3)   a  thin   layer  of  fibre 
(Bastlage).     The  lower  black  surface,  which  is  scarcely  -j^  of  a  Une 
in  thickness,  can  be  removed  by  a  knife,  on  soaking  the  bark,  and 
is  composed  of  fibre.     The  diameters  of  the  quills  range  from  4 
lines  to  1^  inch  (ZoU),  and  the  thickness  from  ^  to  1|  lines.    One 
never  finds  flat  pieces,  the  least  so  which  I  have  hitherto  seen  were 
still  feebly  bent  inwards.     The  cross  fracture  is  only  slightly  un- 
even, the  longitudinal  fracture  is  harsh,  and  often  somewhat  short 
splinteriDg.     The  taste  is  disagreeable  and  intensely  bitter,  stronglj 
inducing  saliva.     Of  odour  I  could  distinguish  nothing.     The  bark 
yields  a  fine  cinnamon-coloured  powder.** 

Thjps  says  Knnze,§  and  his  description  certainly  does  not  leave 
much  to  add.  I  would,  however,  remark  that  the  sample  I  had  was 
not  so  elegantly  rolled,  and  appears  to  have  been  removed  with 
less  care,  ^omo  pieces  have  a  whitish  "  coat,'*  somewhat  looselj 
attached  to  the  bark,  which,  as  it  curls  up  in  drying,  looses  this 
epidermis  in  transverse  stripes,  giving  a  somewhat  "zebra"  appea^ 
ance.  Some  of  the  larger  pieces  on  the  interior  present  rather  a 
remarkable  appearance,  longitudinal  fissures,  at  an  equal  distance, 
having  been   caused   by   the  drying  of  the   evidently    somewhat 

•  "  Hist.  Natur.  des  Qninquinas.'*    Paris,  1849,  p.  vii. 
t  '♦  Hist,  des  Drogues."  iii.  (1869),  190  (Quinquina  Bicolor^). 
I  •*  Chinch.  Species,  N.  Granada,"  p.  104. 

§  Goebel  and  Kunze,  "  Pharm.  Waarenknnde,"  Eisenach,  1827,  vol.  i.  P^ 
84-86. 
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"  flesby "  bark.  Sacb  pieces  are,  bowever,  tbe  exception  ratber 
tban  tbe  rule,  as  by  far  tbe  greater  portion  dries  witb  tbe  smootb 
dark-colonred  interior.     Tbe  microscopical  section  of  tbe  bark,  Dr. 

A.  Vogl  ♦  bas  pointed  out,  closely  resembles  tbat  of  Bemijia  pedun- 
culata^  and  he  gives  drawings  of  tbese  two  sections  for  comparison, 
and  certainly  tbere  is  a  very  striking  analogy.  Vogl  does  not  offer 
any  suggestions  as  to  tbe  real  origin,  but  simply  notes  tbe  fact  of 
tbe  resemblance  to  "  cuprea ;  "  but  Humboldt,  wbo  actually  saw  tbe 
tree,  was  of  opinion  tbat  it  belonged  to  tbe  Exostemmas  or  Gin- 
cbonas.  But  be  it  borne  in  mind  tbat  at  that  time  this  latter  group 
included  tbe  RemijidSj  which  were  not  then  so  perfectly  understood 
as  they  are  to-day.  In  Lambert's  illustration  of  the  leaves  of 
the  Tecamez  bark,  tbe  leaves  are  seen  to  be  of  a  peculiarly  pointed 
form,  closely  tallying  witb  tbe  form  of  tbe  leaves  of  Bemijia  peduri' 
culata,  as  given  in  Karsten.f  We  have  thus  microscopical  and 
botanical  evidence  from  undoubtedly  trustworthy  sources  which 
when  noticed  in  conjunction,  and  I  believe  tbat  they  have  not  hither- 
to been  noticed  together,  ai*e  ratber  suggestive  of  the  possibility  of 
tbe  Tecamez  bark  being  a  Bemijia.  Now  I  am,  through  a  fortunate 
concatenation  of  events,  enabled  to  offer  such  fresh  additional  evi- 
dence as  I  think  will  materially  tend  to  strengthen,  if  not  abso- 
lutely confirm,  this  hypothesis. 

In  the  first  place,  then,  I  must  mention  tbat  among  tbe  numerous 
importations  of  '* cuprea"  bark,  tbere  has  come  occasionally  a  small 
parcel  of  a  "  cuprea  "  of  very  different  appearance  to  the  ordinary 

B.  pedunculata.  Tbe  bark  is  of  a  much  more  orange-red,  instead 
of  the  dull  lake  of  the  ordinary  "  cuprea  bark  "  of  commerce ;  it 
comes  in  very  thin,  broken  quills,  or  small  pieces,  and  gives  almost 
the  appearance  of  cuprea  **  shavings."  The  bark  is  of  fine  quality 
as  regards  its  percentage  of  quinine.  It  comes  from  the  State  of 
Tolima  (Colombia),  and  is  cut  from  trees  which  are  very  sparsely 
found,  and  thus  far  it  does  not  appear  that  a  large  supply  will 
come  from  tbat  district.  It  is  shipped  from  Barranquilla,  like  all 
bark  of  the  same  description.  It  is  evident,  from  a  careful  examina- 
tion of  some  hundredweights  of  this  bark,  that  tbe  tree  is  a  small 
one  in  comparison  with  tbe  B.  pedunculata^  and  the  pieces  seem 
relatively  but  little  larger  tban  the  China  hicolorata,  to  which,  with 
the  exception  of  tbe  colour,  it  bears  a  strong  family  likeness.  In 
fact  this  bark,  the  scientific  name  of  which  I  am  unaware  of,  seems 

*  Dr.  A.  Vogl,  "  Beitrage  znr  Eenntniss  der  sogenannten  falschen  Chinarin- 
den."    Wien,  1876,  p.  11. 
t  Flora  Golambiie,  etc.     Berolini,  1856. 
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to  stand  almost  midway  between  China  hicohrata  and  B.  peduneu^ 
lata.     The  exterior  surface  is,  it  is  true,  a  great  deal  more  longi- 
ndinallj  wrinkled ;  the  interior  surface  is  very  similar. 

Secondly,  then,  I  must  state  that  my  analysis  of  the  China 
hicolorata  entirely  contradicts  the  experience  of  previous  observers; 
for  not  only  does  the  bark  contain  0'75  per  cent,  of  alkaloids,  bat 
they  are  cinchona  or  remijia  alkaloids.  The  bark  contains  also 
chinovine  and  chinic  acid,  which  I  obtained  in  the  characteristic 
lime  salt,  and  identified ;  the  mother-liquor  of  these  crystals  smelt 
strongly  of  the  peculiar  odour  of  "  Almaguer  bark."  The  actual 
anlaysis  is  as  follows  :-^ 

Quinine  Sulphate      ....  0*34  per  cent 

=  Quinine 0*2^  „ 

Cinchonidine — 

Homoquinine — 

Cinchonine 0*06  ,» 

Qoinidine 0*05  „ 

Amorphcms  Alkaloids        .        .        .  0*89  „ 

The  quinine  was  caref  ally  identified  by  the  usual  tests.     Homo- 
quinine  or  cinchonidine  I  was  unable  to  find,  but  the  absence  of 
this  latter  alkaloid  is  negative  evidence  in  favour  of  the  Remijia 
theory.      To  summarize,  we  have  then  the  following  facts : — (I) 
Microscopical :  The  evidence  of  Vogl  as  to  the  great  analogy  of  the 
China  bicolorata  and  Eemijia  pedunculata  sections.     (2)  BotcMical 
(a)  Humboldt's  classification  amongst  the  Cinchonas  (which  then 
included  Remijias)  or  Exostemmas  (this  latter  theory  is  now  defi- 
nitely abandoned  on  account  of  important  botanical  dissimilarities 
since  recognised,  e.g.,  the  shape  of  the   flowers,   etc.,  etc.) ;  (j8) 
Lambert's  evidence  as  given  in  his  drawings  of  the  leaves,  which 
bear  such  a  strong  resemblance  to  Kiarsten's  Remijia  pedunculata ; 
(y)  the  "family  liken  ess"  between  the  above-mentioned  rare  Tolima 
Remijia  and   the   China   bicolorata,      (3)    The  Chemical  evidence: 
The  presence  of  alkaloids  which  hitherto  have  only  been  foand  in 
either  Cinchonas  or  Remijias. 

From  this  evidence,  drawn  from  so  many  sources  of  so  dis- 
tinctive a  character,  there  can,  in  my  humble  judgment,  be  only  one 
conclaBion ;  namely,  that  the  "  China  bicolorata  "  is  in  reality  a  trne 
Remijia,  and  I,  therefore,  suggest  for  the  consideration  of  pro- 
fessional botanists  and  quinologists,  whether  it  would  not  be  well 
that  it  should  no  longer  occupy  a  position  of  "  greater  freedom  and 
less  responsibility  "  under  the  vague  term,  "  China,'*  ♦  but  that  ifc 

*  The  synonyms  for  this  bark  are  many,  viz.,  China  bicolorata,  China  Pitoyt, 
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shonld  boldly  assume  its  botanical  *'  responsibilities,"  and  be  known 
henceforth  as  "  Eemijia  hieolorata,** 


ANALYSES  OF  SOME  OLD  CINCHONA  BABKS. 

Bt  David  Hooper,  P.C.S. 

Among  a  number  of  cinchona  barks  I  have  recently  had  occasion 
to  analyse,  the  results  obtained  from  four  samples  of  an  authentic 
source  appear  worthy  of  publication.  These  barks  were  some 
which  had  been  given  by  Mr.  Mclvor,  the  late  superintendent  of 
the  Madras  plantations,  to  Dr.  de  Vrij,  in  the  year  1874.  Dr.  de 
Yrij,  in  handing  them  to  me  for  analysis,  remarked  that  he  had 
had  them  by  him  since  that  time,  but  no  opportunity  had  presented 
itself  for  verifying  the  statements  made  on  two  of  the  packages. 

Each  sample  was  carefully  marked  in  Mr.  Mclvor's  own  hand- 
writing, with  the  following  description  : — '> 

1.  Mossed  bark  of  Oinchona  officinalis.     Contains  no  quinine. 

2.  Renewed  bark  of  G,  officinalis.     Contains  no  quinine. 

3.  Renewed  bark  of  G,  officinalis,  var.  JJritrisinga. 

4.  Renewed  bark  of  (7.  puhescens. 

The  specimens  were  in  thick  single  and  double  quills,  but  their 
physical  characters  were  not  deemed  worthy  of  exact  scrutiny. 
They  were  all  in  a  good  state  of  preservation. 

They  yielded  respectively  9*9,  9*5,  9'5,  and  9*7  per  cent,  of  hygro- 
BGopic  moisture  at  100^  C,  and  gave,  on  analysis,  the  following 
alkaloidal  composition. 


1. 

2. 

8. 

4. 

OnininA . 

0-84 
113 
0-46 
0-71 
1-88 

1-99 
0-68 
2-90 

204 
2-44 
0-88 
0-99 
0-53 

4*ia 

Cinchonidine 
Qninidine. 
Cinchonine   . 
Amorphoos    . 

...... 

Total    .... 

1-63 
006 
0-49 
0-77 

6-02 

6-67 

e-38 

6-98 

The  No.  1,  although  not  so  bad  as  described,  is  much  poorer  than 
one  would  expect  from  an  officinalis.    No.  2  is  peculiar  in  the  larg^ 

Ch.  Tecamez,  Ch.  Ataoamez,  Pitoya  bark,  Tecamez  or  Atacamez  bark,  China 
biooiort,  Zwei  fazbige  China,  etc.»  ete. 


in  quantity  of  quinine.  It  a, 
of  6'.  piihescciis  made  by  Dr. 
notnithstanding  tbe  interval  < 
of  collcctioD.  I  have  heard 
puheteens  is  a  ffist  grower  and 
Seve^  coitings  have  recent! 
tbe  reaalt  will  be  looked  for* 
the  large  number  of  cinchon: 
a  place  in  the  new  Fbarmaoc 
poeeeaees  many  i-ecommendatic 
In  oonclaeion,  I  mast  expret 
condnct  the  above  analyses  ii 
peBcbaar,.in  the  Hagne. 


The  Pbibidbnt,  in  propoai 
gentlemen,  said  Mr.  Hodgkin 
the  most  important  qainine 
therefore  any  commnnication  h 
from  it«  own  intrinsio  T&lns. 
the  late  Ur.  Eliot  Howard,  a 
Conference  and  to  the  Pharmac 

Mr.  Natlob  asked  if  Mr.  Ho 
the  method  employed  for  eetim 

Tbe  Pbbsidxnt  eaid  lie  did  n 
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occnrred  to  him,  was  whether  this  bark  came  from  the  same  pari  of 
the  world  as  ordinary  cnprea  bark,  which  he  believed  came  from 
the  region  of  Bacaramanga  and  certain  tributaries  of  the  Orinoco. 

Mr.  Plowman,  in  reply  to  Mr.  Elbome,  said  from  one  of  the  state- 
ments in  the  paper  it  appeared  that  this  was  not  a  common  article 
of  commerce.  It  came  from  Tecamez,  which  was  on  the  western 
declivity  of  Cotocacha,  in  Ecaador.  This  was  not  very  distant  from 
the  Orinoco,  so  that  practically  the  geographical  soarce  might  be 
said  to  be  fairly  identical. 


The  following  paper  was  read  by  Mr.  Benger  ; — 

SESAME  OIL  AS  A  BASIS  FOR  LEAD  PLASTER. 

By  Thomas  Maben, 
Pharmaceutical  Chemist. 

At  the  last  meeting  of  the  Conference  two  reports  were  submitted 
with  reference  to  the  saitability  of  sesame  oil  for  pharmaceutical 
purposes.  The  conclusions  arrived  at  by  the  writers,  Mr.  Conroy, 
F.C.S.,  and  myself,  were  for  the  most  part  very  similar,  the  only 
exception  being  that  Mr.  Conroy  found  the  oil  unsuitable  as  a  basis 
for  lead  plaster,  whereas  my  experiments  had  led  me  to  form  an 
opposite  opinion. 

The  feeling  of  the  meeting  seemed  to  be  in  favour  of  Mr  Conroy's 
position,  but  the  question  was  by  no  means  finally  settled  ;  and  as 
it  is  of  considerable  importance,  even  apart  from  its  pharmaceutical 
aspects,  I  have  ventured,  at  the  risk  of  being  thought  troublesome, 
again  to  take  it  up,  in  the  hope  of  being  able  to  make  clear  what  is 
at  present  somewhat  doubtful. 

Mr.  Conroy  found  that  lead  plaster  prepared  with  sesame  oil,  in 
B.P.  proportions,  was  dark  in  colour  and  much  too  soft.  In  my 
paper,  I  remark  that  the  plaster  can  be  prepared  with  seasame  oil, 
provided  we  employ  a  larger  proportion  of  lead  oxide  than  is  ordered 
by  the  Pharmacopoeia;  so  prepared,  it  is  darker  in  colour,  less 
friable  and  more  adhesive  than  the  official  plaster.  In  the  discus- 
sion that  followed  the  reading  of  the  reports,  Mr.  Conroy's  conclu- 
sions were  confirmed  by  Mr.  Tanner,  who  added  that  his  own 
experience  was  that  the  plaster  had  the  further  disadvantages  of  a 
disagreeable  odour,  and  when  spread  a  tendency  to  become  rancid. 
Having  prepared  many  samples  of  sesame  lead  plaster  before  writ- 
ing my  paper,  I  was  not  at  all  surprised  to  hear  that  when  the  B.P. 
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proportions  were  adhered  to,  the  result  was  bad  alike  in  colour, 

^  oonsistencj,  and  odonr.     So  far,  then,  I  am  quite  at  one  with  both 

-  Mr.  Gonroj  and  Mr.  Tanner. 

The  reason  why  the  plaster  should  be  so  soft  is  to  be  fonnd  in  the 
Terj  large  percentage  of  olein  in  the  sesame  oiL  This  was  Mr. 
Gonroj's  explanation  of  the  fact,  and  it  seems  to  me  to  be  the  onl/ 
explanation  possible.  Owing  to  the  lead  oxide  not  being  in  sufficient 
quantity  to  saponify  all  the  oleic  acid,  a  certain  proportion  of  the 
latter  is  always  present  in  the  free  state,  and  this  eridently  aooounts 

^  not  only  for  the  softness,  but  also  for  the  rancidity.  It  is,  there- 
^re,  only  natural  to  expect  that  by  increasing  the  proportion  of 

"base  as  much  as  is  necessary  to  ensure  complete  saponification, 
there  woald  be  no  difficulty  in  obtaining  lead  plaster  from  sesame 
oil.  It  would  indeed  be  yery  remarkable,  and  from  a  chemical  point 
of  view  exceedingly  interesting,  if  sesame  and  olive  oils  gave  quite 

'  different  reactions  under  the  conditions  in  which  the  plaster  is  pre- 
pared. As  a  matter  of  fact,  saponification  of  either  oil  is  perfectly 
possible,  and  to  show  that  this  is  so  I  have  prepared  a  number  of 
specimens,  some  of  which  are  now  on  the  table. 

The  oil  made  use  of  was,  I  have  every  reason  to  believe,  perfectly 
pure.  It  was  got  for  the  purpose  from  Messrs.  Evans  A  Co., 
Liverpool,  and  Mr.  Conroy  having  kindly  examined  it  previous  to 
its  being  sent  off,  certified  to  its  genuineness  so  far  as  he  could 
judge. 

The  specimens  were  prepared  as  follow  :-* 

No  1  Sesame  oil  plaster ;  the  lead  oxide  in  B.P.  proportion. 
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With  the  exception  of  Nos.  10  and  12,  all  the  specimens  were 
prepared  in  June  of  this  year. 

It  is  evident  that  Nos.  1,  3,  5  and  6  are  much  too  soft»  and  the 
same  may  be  said  of  Nos.  7  and  8.  A  year  hence  these  latter  may 
be  in  a  condition  to  keep  their  shape  in  rolls,  even  in  summer,  bat 
the  attempt  would  not  at  present  be  very  successful.  No.  9  keeps 
qoite  well  either  spread  or  in  roll,  and  in  general  appearance  oom* 
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pares  very  favourably  with  either  of  the  B.  P.  plasters,  Nos.  IX  and 
12.  Nos.  9  and  11  were  both  prepared  under  identical  conditions, 
towards  the  close  of  June,  when  the  thermometer  was  registering 
75^  in  the  shade.  No.  10,  in  which  the  proportion  of  lead  oxide  is 
increased  at  least  40  per  cent.,  is  more  than  a  year  old  ;  it  is  a  very 
fair  specimen,  and  quite  good  enough  to  be  used  as  a  basis  for  other 
plasters.  The  softer  plasters  are  of  course  quite  rancid,  though 
they  are  moderately  white  in  colour. 

In  the  hands  of  regular  manufacturers,  and  with  appliances  for 
the  purpose,  a  very  good  plaster  might  be  made  by  using  the  same 
proportions  as  in  No.  8,  but  the  scale  on  which  1  prepared  it  is  too 
small  to  admit  of  very  definite  opinions  being  formed  regarding  it. 

The  specimens  of  official  plaster  are  not  so  white  and  friable  as 
the  plasters  of  commerce  sometimes  are.  No.  11  is  quite  as  good  a 
plaster  as  No.  12,  which  was  recently  got  in  the  regular  course  of 
business  from  a  first-class  house.  Nos.  9  and  10  appear  to  be  quite 
equal  to  these  (Nos.  11  and  12)  in  every  respect,  though  it  would 
obviously  be  unreasonable  to  compare  any  new  sesame  plaster  with 
the  pure  white  article  that  we  occasionally  meet  with,  since  the 
natnral  effects  of  age,  not  to  speak  of  improved  methods  of  prepar- 
ation, will  quite  account  for  the  difference  both  in  colour  and  con- 
sistency. 

In  conclusion,  I  have  only  to  add  that  the  further  experiments 
required  for  this  supplementary  report  enable  me  to  form  a  much 
more  decided  opinion  in  favour  of  sesame  oil  as  a  basis  for  lead 
planter  than  I  was  in  a  position  to  give  expression  to  a  year  ago. 

The  large  proportion  of  lead  oxide  required  may  doubtless  some- 
times be  a  disadvantage ;  but  the  fact  that  we  get  a  much  purer 
oleate  in  sesame  plaster  than  in  that  prepared  from  olive  oil  ought 
in  certain  circumstances  to  be  in  favour  of  the  former. 


The  President,  in  moving  a  vote  of  thanks  to  Mr.  Maben,  said 
he  would  offer  no  opinion  on  the  question  himself,  as  he  had  no 
practical  knowledge  of  it,  but  he  would  not  propose  to  use  sesame 
oil  in  pharmaceutical  preparations  unless  it  were  recognised  and 
specified.  He  thought  some  of  the  specimens  were  rather  too  high 
in  colour  to  be  satisfactory. 

Mr.  Oerrard  said  he  had  some  experience  both  in  plaster  making 
and  spreading,  and  he  had  tried  numerous  oils  for  the  purpose  of 
manu^turing  a  lead  plaster.  He  was  of  opinion  that  there  were 
several  natural  oils,  besides  olive  oil,  which  were  admirable  for  the 
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purpose,  and  that  they  need  not  confine  themselves  exclnsiTelj  to 
olive  oil.  Of  coarse  it  had  become  customary  to  nse  oliye  oil,  and 
it  must  be  continued  for  lead  plaster  whilst  the  present  formula 
remained  in  the  PharmacopcBia ;  but,  nevertheless,  pharmacists 
were  in  a  position  to  discuss  the  properties  of  other  oils,  and  there 
were  others  which  would  yield  equally  as  good  plasters  as  those 
made  from  olive  oil.  He  had  had  no  experience  of  sesame  oil,  bat 
he  had  used  nat  oil,  and  prepared  from  it  an  excellent  plaster  which 
had  keeping  and  adhesive  properties.  Lead  plaster  prepared  from 
the  British  Pharmacopoeia  processes  in  the  quantities  there  indicated 
was  by  no  means  a  good  preparation,  as  it  did  not  contain  sufficient 
oxide  of  lead,  and  the  consequence  was  a  neatral,  or  anything  like 
a  neutral  oleate  of  lead  was  not  obtained,  but  one  which  contained 
an  excess  of  oleine  and  was  prone  to  decomposition,  readily  becom- 
ing a  rancid  and,  consequently,  irritating  application.  Such  a 
plaster  underwent  in  certain  circumstances,  especially  in  summer 
weather,  and  if  spread  and  packed  np  in  large  quantities,  what  was 
called  heating.  He  had  spread  400  or  500  yards  at  once,  and  in 
packing  such  plaster  in  a  large  drawer,  the  rolls  lying  on  each  other, 
he  found  when  hot  weather  set  in  the  plaster  became  very  hot. 
This  change  was  probably  due  to  the  fact  that  there  was  an  excess 
of  oil,  and  there  was  some  oxidation  going  on  through  the  formatioa 
of  oxyoleates.  This  was  hastened  to  some  extent  by  the  presence  of 
water,  and  mnch  lead  plaster  that  was  sold  contained  mechanically 
retained  water,  it  being  sent  out  in  this  form  because  it  had  a 
whitish  appearance  given  by  the  emnlsification  of  the  water  in  it 
If  lead  plaster  were  prepared  from  which  water  was  eliminated,  it 
became  a  dark,  transparent  colour,  not  attractive  to  the  eye  by  any 
means,  but  one  which  would  give  the  surgeon  far  greater  satisfaction 
than  a  plaster  which  contained  emulsified  water.  That  nsnally  sold 
by  chemists  had  that  nice  whitish  surface,  and  on  the  back  a  great 
quantity  of  sulphate  of  lime  or  other  material  used  as  backing, 
which  made  the  plaster  so  exceedingly  stiff  that  it  was  not  well 
adapted  for  surgical  operations.  A  surgeon  weald  reject  that  kind 
of  plaster  for  strapping  up  a  limb,  but  if  you  spread  a  plaster  of  the 
transparent  kind,  from  which  all  the  water  was  eliminated,  it  leot 
itself  most  admirably  to  the  irregularities  of  the  limb,  adhered  well 
and  retained  its  properties  for  a  maximum  period.  The  g^reatobjeol 
in  a  lead  plaster  was  to  obtain  one  which  should  be  permanent  and 
adhere  for  a  considerable  time. 

Mr.  Natlob  said  he  could  endorse  a  good  deal  of  what  Mr. 
Oerrard  had  said,  but  he  was  surprised  at  the  reflection  whioh  was 
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thrown  on  some  plaster  mannfactarers.  He  had  never  foand  any 
difiScuItj  in  preparing  a  plaster  which  was  white,  sach  as  Mr. 
Gerrard  indicated,  bnt  had  never  known  the  nse  of  sulphate  of  lime. 
There  was  very  little  difficulty  in  obtaining  the  whitish  appearance 
on  a  manufacturiug  scale ;  it  was  merely  a  matter  of  manipulation. 
He  found  in  using  oxide  of  lead  a  little  more  water  was  sometimes 
required  to  effect  complete  saponification  with  some  litharge  than 
with  others,  and  in  such  circumstances  one  was  warranted  in  using 
that  extra  water,  but  it  had  no  business  to  be  left  in  the  finished 
plaster.  If  it  were,  he  should  put  it  down  to  defective  manipula- 
tion. 

Mr.  Benger  said  he  was  under  the  impression  that  the  whitish 
appearance  was  produced  by  pulling  the  plaster  in  the  same  way 
as  sugar  was  pulled. 

Mr.  Hassblbt  said  some  time  ago  he  set  about  making  a  little 
emplastrum  plunihi  according  to  the  Pharmacopoeia ;  he  took  the 
olive  oil  out  of  the  oil  cistern,  and  the  litharge  out  of  the  usual 
litharge  jar,  so  the  conditions  were  those  of  an  ordinary  commercial 
character.  It  was  well  boiled,  but  he  was  not  satisfied  with  its 
hardness,  and  boiled  it  again  and  again.  At  last  he  took  it  out,  and 
he  and  his  apprentice  had  one  or  two  hours'  good  pulling  at  it,  and 
they  did  their  best  to  make  as  good  a  sample  as  they  bought  from 
the  wholesale  houses,  but  failed  to  do  so.  It  struck  him  that  his 
olive  oil  must  have  some  sesame  in  it,  though  possibly  it  might  be 
something  else.  He  understood  that  if  there  were  any  carbonate 
with  the  litharge, — which  should  be  pure  oxide, — complete  combin- 
ation was  not  effected,  and  he  intended  reboiliug  it  with  fresh  oxide 
and  endeavouring  to  make  it  over  again.  The  experiment  of  Mr. 
Maben  showed  very  clearly  that  there  might  be  something  in  the 
oil  cistern  as  well  as  in  the  oxide  of  lead.  After  all,  bethought  the 
wholesale  houses  sent  out  lead  plasters  slightly  too  hard,  and  that 
if  they  were  produced  a  little  softer  it  would  be  better  for  the 
customers  who  used  them,  and  it  would  certainly  be  better  for  the 
young  man  who  had  to  weigh  them  up. 

Mr.  Wrknn  said  he  could  quite  confirm  what  had  been  said  by 
Mr.  Naylor,  who  he  knew  was  accustomed  to  see  large  quantities  of 
this  plaster  made.  He  never  thought  of  emulsification  of  water ; 
it  was  simply  the  process  of  manipulation  by  which  the  whiteness 
was  obtained,  and  the  formula  of  the  British  Pharmacopoeia  was 
followed  as  completely  as  possible. 

The  President  said  it  was  well  understood  that  the  so-called 
bleached  shellac  was  produced  by  the  introduction  of  water  into  it, 
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and  probably  from  that  the  idea  arose  that  in  the  lead  plasters  a 
little  water  might  also  prodace  a  whitish  appearance.  He  was  not 
at  all  clear  what  the  molecular  condition  might  be  which  gave  this 
whiteness,  but  it  was  evident  some  makers  made  much  whiter  lead 
plasters  than  others,  though  it  did  not  at  all  follow  that  the  whiter 
was  the  better  plaster  for  surgical  use;  he  should  rather  6moj  a 
darker  and  softer  plaster  himself. 

Mr.  Clark  said  there  was  no  difficulty  in  making  a  very  handsome 
white  plaster  precisely  according  to  the  Pharmacopoeia,  if  good  oil 
and  good  litharge  were  used,  but  some  little  labour  was  required. 


The  following  paper  was  then  read  by  Mr.  Plowman — 

REPORT    ON    THE    STRENGTH    AND .  CONDITION    OP 
COMMERCIAL   SPECIMENS   OF  HYDRABOYBUM: 
OUM  GRETA,   PILULA  HYDRARGYRI,  AND 
UNGUENT UM  HYDRARGYRL 

Bt  M.  Dechan,  and  T.  Maben, 

Analytical   Chemist.  Pharmaceutical    Chemist, 

Acting  on  the  suggestion  of  the  Blue  List,  we  have  lately  been 
devoting  what  time  we  could  spare  to  the  examination  of  commer- 
cial specimens  of  Hydrargyrum  cum  cretd^  Piluia  hydrargyria  and 
Unguentum  hydrargyri.  We  had  hoped  to  be  able  to  include  PU. 
hydrarg,  subchlor.  co»  in  this  report,  but  the  time  at  our  disposal 
has  been  too  limited  to  allow  of  this  being  done.  We  purpose  cod« 
fining  ourselves  strictly  to  the  confii deration  of  the  *'  strength  and 
condition"  of  the  various  specimens;  the  different  methods  for 
preparing  them  lie  somewhat  outside  our  present  soope,  and  shall 
only  be  incidentally,  if  at  all,  referred  to. 

Hydrargyrum  cum  Greta, 

The  question  as  to  the  composition  of  this  preparation  has  often 
been  discussed,  so  often  indeed  that  but  for  the  sanction  of  the  Blue 
List  we  should  have  hesitated  to  take  it  up.  The  invariable  con- 
clusion arrived  at  from'  the  analysis  of  specimens  has  been  that 
greater  or  less  proportions  of  mercurons  or  mercuric  oxides,  or  of 
both,  are  found  to  be  present.  Some  of  the  older  authoritieB  were 
inclined  to  believe  that  the  mercury  existed  in  a  state  of  mechanical 
division  only,  but  few  would  now  be  found  to  maintain  that  opinion. 
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Pharmacists  are  all  aware  that  the  mercury  is  certaia  to  become 
more  or  less  oxidized  io  the  course  of  time,  though  it  is  hardly 
possible  for  us  to  say,  without  actual  analysis,  how  far  oxidation 
has  gone,  or  what  oxides  are  found  at  any  stage  of  the  history  of 
the  preparation.  The  conditions  under  which  hyd,  c,  creL  is  usually 
prepared  render  it  all  but  impossible  to  avoid  the  presence  of  oxide. 
By  employing  an  atmosphere  of  carbonic  dioxide,  we  might  be 
certain  of  haying  only  metallic  mercury,  and  by  carefully  preserving 
the  stock  be  able  to  reduce  the  oxides  to  a  minimum  :  but  the  few 
retail  pharmacists  who  make  this  preparation  are  doubtless  of  opinion 
that  quite  enough  trouble  is  involved  already,  without  adding  more ; 
and  those  who  purchase  the  drug  must  be  content  to  take  what  the 
wholesale  houses  choose  to  give  them.*  Mercuric  oxide  being,  to 
say  the  least,  very  much  more  active  than  the  metal,  pharmacists 
ought  to  be  exceedingly  careful  that  their  stock  of  hyd,  c,  cret.  should 
be  such  that  no  danger  would  attend  its  use.  That  this  care  is  by 
no  means  so  common  as  could  be  wished  has  been  repeatedly 
proved,  and  it  will,  therefore,  not  be  surprising  if  the  result  of  our 
investigation  is  to  add  another  link  to  the  already  long  chain  of 
evidence. 

The  method  adopted  by  us  in  estimating  the  metallic  mercury 
and  the  oxides  is  as  foUows  : — 

A  weighed  quantity  is  treated  with  excess  of  acetic  acid,  and 
when  the  carbonate  is  decomposed,  the  mixture  is  brought  to  the 
boiling  point  and  then  set  aside  to  cool.  The  supernatant  liquid  is 
decanted,  the  residue  being  repeatedly  washed  with  distilled  water 
to  ensure  the  separation  of  acetates.  The  solution  contains  the  mer- 
curous  and  mercuric  oxides  as  their  respective  acetates,  and  to 
separate  these  it  is  first  treated  with  hydrochloric  acid ;  this  pre- 
cipitates mercurous  chloride,  which,  is  removed  by  filtration,  dried 
at  100°  C,  and  weighed.  Sulphuretted  hydrogen  is  then  passed 
through  the  filtrate,  which  contains  mercuric  chloride  in  solution, 
and  the  precipitated  sulphide  separated,  dried,  and  weighed.  From 
the  chloride  and  sulphate  thus  obtained  are  calculated  the  mercurous 
and  mercuric  oxides  respectively.  The  residue  after  treatment  with 
acetic  acid  consists  of  unoxidized  mercury  and  any  insoluble  matter 
that  may  have  been  present.  The  mercury  is  dissolved  out  by 
means  of  warm  dilute  nitric  acid,  the  insoluble  residue  being 
separated  by  filtration,  dried,  and  weighed.     The  filtrate,  after  being 

•  The  length  of  time  required  to  make  grey  powder  must  always  be  a  difficulty 
in  the  way  of  its  preparation  by  retailers.  We  do  know  one  pharmacist,  how* 
ever,  who  avers  that  he  can  make  it  in  a  quarter  of  an  hour  1 
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tested  with  amnionic  hydrate  to  make  certain  of  the  absence  of 
mercnrons  nitrate,  is  treated  with  salphnretted  hydrogen,  and  the 
dried  and  weighed  sniphate  thas  formed  gives  on  calculation  the 
percentage  of  metallic  mercnry.  The  moistare  is  best  taken  by 
drying  in  vacuo;  any  other  method  we  fonnd  was  nnreliable. 
The  carbonate  may  be  estimated  by  loss  of  carbonic  dioxide  in  the 
nsnal  way.  We  determined  the  proportion  of  chalk  in  a  number  of 
the  specimens  by  means  of  Rohrheck's  apparatus;  but  as  the  series 
is  not  complete  in  this  respect,  we  simply  give  the  relative  percent- 
ages of  unoxidized  mercury,  mercarous  oxide  and  mercuric  oxide, 
the  following  being  the  detailed  results  of  the  analysis  of  twelve 
specimens  : — 

Hg  per  cent. 
1.        2.        3.        4.        6.  6.         7.        8.  9.  10.      11.      12. 

22-05    30-6    32-75  30*6    3405    84-4    82*62    30*3      49*6      8117  21*2    35*8 

Hg)  0  per  cent. 
2-2       Tr.      Tr.      022   026       01      1-95     017      Tr.       0-62     616   Tr. 

Hg  0  per  cent. 
4-67      1-4      2-79      14      1-86     115      2-32      0-65      0-88      092      28     1-0 

It  will  be  observed  that  in  some  cases  the  total  quantity  of  mer- 
cury is  very  mnch  more,  while  in  others  it  is  considerably  less  than 
the  normal  (33^  per  cent.).  This  may  be  accounted  for  by  the 
tendency  of  the  mercury,  owing  to  its  very  high  specific  gravity,  to 
fall  to  the  bottom  of  the  bottle.  This  hypothesis  is  strikingly 
supported  by  specimen  No.  9,  which  gives  over  50  per  cent  of 
mercnry,  this  particular  sample  having  been  the  whole  that  was  left 
in  the  bottom  of  the  retailer's  shop  bottle.  The  obvious  remedy 
for  this  would  lie  in  the  simple  expedient  of  shaking  the  shop  bottle, 
which  ought,  in  our  opinion,  frequently  to  be  done. 

The  comparative  absence  of  oxide  in  some  of  the  specimens  and 
the  large  proportion  in  others  are  sufficiently  interesting  to  deserve 
a  passing  notice.  The  manner  in  which  the  drug  is  prepared  and 
stored  will  doubtless  have  a  great  effect  on  the  oxidation,  and  may 
explain  why  samples  differ  so  much.  We  have  a  few  notes  on  the 
relative  effects  on  oxidation  of  the  dry  and  moist  methods  of  pre- 
paration, of  exposure  to  air  and  exposure  to  light ;  but  as  it  would 
drag  out  this  -paper  to  a  greater  length  than  is  desirable,  were  we 
to  take  up  these,  we  cannot  enter  on  them  at  present.  We  may 
remark  that  we  have  prepared  hyd,  c.  cret.  by  the  process  given  in 
the  new  U.S.  Pharmacopoeia.  When  fiaished  it  had  not  a  trace  of 
oxide,  which  is  more  than  can  be   said  of  that ,  prepared  by  the 
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British  PharmacopcBia  process ;  bat  it  is  not  foand  that  the  U.S. 
preparation  is  any  more  able  than  oar  own  to  resist  the  inflaences  of 
air  and  light. 

Pilula  Hydrargyri. 

We  are  not  aware  that  this  preparation  has  ever  been  system- 
atically examined  with  a  view  to  the  elucidation  of  the  qaestion  as 
to  whether  oxides  are  or  are  not  formed  in  it.  Anthorities  generally 
are  quite  prepared  to  go  the  length  of  saying  that  the  pill  *' contains 
finely  divided  and  probably  partially  oxidized  mercury,'*  as  Scoresby- 
Jackson  cautiously  puts  it.  Christison  goes  a  little  further,  though 
he  does  not  feel  quite  sure  of  his  ground.  "  Inquiries  tend  to  show," 
he  says,  '*  that  the  pills  do  not  contain  any  oxide,  but  the  reverse 
may  bo  presumed,  both  from  the  mode  of  preparing  them  and  their 
activity."  Proctor,  much  more  positive,  very  definitely  states  that 
^*  a  small  portion  of  the  mercury  is  always  oxidized,"  and  again, 
"  the  proportion  of  oxide  in  blue  pill,  even  when  kept  long,  is  very 
small."  We  have  not  been  able  to  find  any  authority  who  holds 
that  mercurial  pill  contains  no  oxide  ;  yet  our  examination  of  com- 
mercial specimens  tends  to  show  that  this  is  the  more  correct  view, 
provided,  of  course,  due  care  has  been  taken  in  the  preservation  of 
the  pill.mass. 

In  speaking  of  grey  powder,  Proctor  says  it  has  been  suggested 
to  use  sugar  in  the  place  of  chalk,  "  but  it  is  not  found  that  sugar 
in  the  dry  state  has  any  protecting  power  over  the  mercury," 
thereby  implying  that  sugar  in  the  wet  state  may  have  such  a 
power.  It  is  somewhat  surprising  that  the  "  protecting  power  *'  of 
sugar  has  not  long  ere  this  been  recognised  in  the  case  of  blue  pill. 
It  is  well  known  that  sugar  assists  certain  metals  to  resist  oxidation, 
and  also  that  its  natural  tendency  is  to  reduce  mercurial  salts. 
This  being  so,  it  is  singular  that  the  presence  of  oxide  in  blue  pill 
should  have  been  so  readily  assumed  in  the  absence  of  direct  proof, 
and  even,  as  in  Christison's  case,  in  spite  of  proof  to  the  contrary. 

We  have  examined  eight  commercial  specimens  of  blue  pill-mass, 
and  six  of  these  contained  absolutely  no  trace  of  either  of  the 
oxides.  One  contained  a  small  proportion  of  mercurons  oxide,  but 
it  is  noteworthy  that  this  specimen  was  so  dry  when  it  reached  ns 
as  almost  to  be  in  a  state  of  powder,  and  the  percentage  of  mercury 
further  indicates  that  it  was  dry  when  originally  prepared.  The 
other  specimen  contained  traces  of  both  oxides,  but  it  also  had  been 
80  dry  that,  before  selling  it,  the  pharmacist  from  whom  it  was 
procured  had  to  work  it  up  with  a  little  water. 
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The  following  method  was  adopted  for  the  estimation  of  the 
mercury : — 

A  weighed  quantity  of  the  pill  is  digested  in  warm  strong  acetic 
acid,  for  the  purpose  of  dissolving  oat  any  oxides  that  may  he 
present.  The  solution  is  separated  by  decantation,  and,  with  the 
washings  of  the  residue,  examined  for  mercurons  and  mercuric 
acetates  in  the  same  manner  as  just  described  for  grey  powder. 
The  residue  is  then  digested  in  dilute  nitric  acid  and  filtered,  and 
through  the  filtrate,  which  has  a  yellowish  colour  owing  to  the 
action  of  the  acid, on  the  organic  matter,  sulphuretted  hydrogen  is 
passed  to  saturation.  Excess  of  nitric  acid  having  been  added,  the 
sulphide  is  separated  by  filtration,  dried,  and  weighed  as  before. 

The  colour  of  the  acetic  acid  solution  at  once  determines  whether 
the  pill  has  been  prepared  according  to  the  official  formula,  i.e., 
with  confection  of  roses,  or  whether  confection  of  hips  has  been 
employed ;  the  solution  being  of  a  bright  pink  or  of  a  dirty  g^y  to 
brown,  according  as  the  former  or  the  latter  has  been  used.  It  is 
exceedingly  instructive  to  note  that  five  out  of  the  eigbt  specimens 
were  prepared  with  confection  of  hips.  If  this  represents  the  ratio 
of  adulteration  of  piL  hydrargyri  throughout  the  country,  it  betrays 
a  condition  of  pharmaceutical  morality  for  which  we  were  not 
prepared.* 

The  percentage  of  mercury  found  in  each  of  the  eight  specimeuB 
was  as  follows  : — 

1.         2.         3.         4.  5.  6.  7.       8. 

Hg  per  cent.      .    371    336    31-46    41-33    3362    2846    S6-0    316 

No.  8  contained  1'82  per  cent,  of  Hgg  0,  and  No.  4  had  traces  of 
both  oxides  ;  all  the  others  were  quite  free  from  oxide.  Nos.  6,  7, 
and  8  were  prepared  with  confection  of  roses ;  the  others  with  con- 
fection of  hips.  As  showing  that  the  age  of  the  specimen  has 
nothing  to  do  with  oxidation,  we  may  mention  that  No.  I  was  more 
than  four  years  old.  The  proportion  of  mercury  varies  considerably, 
but  in  most  of  the  cases  this  is  accounted  for  by  the  dryness  or 
moisture  of  the  specimen.  Nos.  1  and  7  were  moderately  dry,  and 
Nos.  6  and  8  were  very  moist.     No.  4  seems  to  be  quite  an  abnormal 

•  Out  of  mere  curiosity  we  turned  up  the  price  lists  of  several  of  the  wholestle 
liouses  from  which  we  knew  some  of  the  specimens  had  been  obtained,  and  we 
found  that  without  exception  the  quotations  for  the  sophisticated  article  were 
from  M.  to  5d.  per  pound  under  the  prices  charged  for  the  genuine ;  but  as  tb0 
cost  of  confection  of  roses  is  nearly  double  that  of  confection  of  hips,  it  is  cletr 
that  the  careless,  if  not  unscrupulous  vendors,  are  able  to  undersell  their  moM 
honourable  rivals,  and  at  the  same  time  pocket  a  larger  profit  1 
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specimeo,  as  it  was  moist  rather  than  dry,  though  the  amount  of 
mercury  would  indicate  a  rery  dry  pill  mass  indeed. 

UngtterUum  Hydrargyri. 

Considerable  differences  of  opinion  exist  regarding  the  oxidation 
of  the  mercury  in  blue  ointment :  some  authorities  believing  that 
oxide  is  always  present,  either  as  such  or  combined  with  a  fatty 
acid,  others  that  the  mercury  is  in  a  finely  divided  condition  only. 
Of  the  latter  we  may  cite  Pereira,  and  the  author  of  the  article  on 

Mercurial  Ointment  "in  Cooley's  "  Cyclopaedia,"  who  states  that 

the  mercury  exists  entirely,  or  nearly  so,  in  the  metallic  state,  and 
not  in  the  form  of  oxide  as  was  generally  assumed.  The  oxide 
present  at  any  time  in  the  ointment  is  variable  and  accidental." 
Christison,  on  the  other  hand,  thought  that  "mercury  must  be 
present  in  the  form  of  oxide  combined  with  a  fatty  acid,"  but  his 
opinion  was  founded  on  the  results  of  an  experiment  which  was 
not  conclusive.  The  majority  of  those  we  have  been  able  to  consult 
agree  in  the  main  with  Christison,  though  it  is  also  admitted  that 
"  the  mercury  is  only  oxidised  to  a  very  small  extent "  (Proctor). 

Our  investigations  tend  to  show  that,  as  a  rule,  the  mercury  in 
blue  ointment  exists  in  the  metallic  condition,  although  oxide  is 
occasionally  present,  either  as  such  or  combined  with  one  of  the 
fatty  acids.  Of  twelve  specimens  examined,  seven  were  quite  free 
from  oxide  or  oleate,  two  had  traces  of  oxide,  and  four  contained 
small  proportions  of  oleate. 

The  following  method  was  employed  in  the  separation  :^ 

A  weighed  quantity  of  the  ointment  is  repeatedly  treated  with 
ether  in  order  to  remove  the  fat.  The  residue  is  digested  with 
strong  boiling  acetic  acid,  which  is  decanted  on  cooling.  The 
boiling  causes  the  mercury  to  run  together,  and  should  any  moisture 
adhere  to  the  globule  it  is  readily  removed  by  means  o(  blotting 
paper.  The  whole  operation  being  performed  in  a  tared  vessel,  the 
percentage  of  unoxidized  mercury  is  at  once  ascertained.  Any 
oxides  that  may  be  present  in  the  acetic  acid  solution  are  estimated 
in  the  manner  already  described,  and  oleates  are  detected  by  passing 
sulphuretted  hydrogen  through  the  ethereal  solution,  oleate  of 
mercury  being  slightly  soluble  in  ether. 

It  is  necessary  to  guard  against  being  misled  in  the  latter  stages 
of  the  process  by  the  presence  of  iron  in  the  ointment.  We  have 
found  distinct  traces  of  that  metal  in  several  of  the  specimens,  and 
this  is  why  we  cannot  take  as  thoroughly  conclusive  Christison's 
experiment  of  passing  sulphuretted  hydrogen  through  an  ethereal 

0  0 
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Bolntion.  It  is  quite  possible  that  iron  may  be  introduced  acoi- 
dentally  daring  the  preparation  of  the  ointment,  and  oare  mnat 
therefore  be  taken  that  its  sulphide  be  not  mistaken  for  the 
corresponding  compoand  of  mercury.  This  is  readily  accomplished 
by  ascertaining  whether  the  black  precipitate  is  or  is  not  BoluUe  in 
nitric  acid.     The  following  are  the  detailed  results : — 

Ungaentum  Hydrargyri  Fort.  Ungt.  Hyd.  Mit. 


1.       2.       S.        4.       6.      6.        7.      8.      9.      10.      11.    12. 

Hg  per  cent. 
880  89-0  40*81  40*14  440  44-6  461  46-5  18-5  18*48  lOH)  10*5 

Nos.  5  and  6  each  contained  a  trace  of  oxide,  and  Nos.  7, 11  and 
12,  traces  of  oleate.  No.  6  contained  0*6  per  cent,  of  oxide  com- 
bined with  a  fatty  acid.  Some  of  the  specimens  were  quite  rancid, 
but  most  of  them  were  tolerably  good  in  this  respect. 

Our  conclusion  regarding  the  condition  of  mercurial  ointment  is 
that,  as  a  rule,  the  mercury  exists  in  the  metallic  state,  though 
oxide,  either  as  such  or  combined  with  a  fatty  acid,  may  be  present. 
The  method  of  preparation,  rather  than  atmospheric  influenoss, 
would  seem  to  play  the  principal  part  in  any  change  undergone  by 
the  mercury. 

The  strength  of  the  specimens  varies  very  considerably.  This 
might  be  accounted  for  by  the  mercury  settling  to  the  bottom  of 
the  pot,  assuming  that  the  whole  had  been  melted ;  but  in  that  case 
we  would  have  naturally  expected  some  of  the  specimens  to  give 
much  higher  results.  If  prepared  according  to  the  British  Pharma- 
copceia,  the  ointment  ought  to  contain  49'5  per  cent,  of  mercury, 
but  it  does  not  appear  that  ungt.  hyd.  fort,  is  at  all  synonymous, 
in  the  opinion  of  many  wholesale  dealers,  with  ungt.  hyd.  B.P. 
Cooley  states  that  *Hhe  ungt.  hyd.  fort,  of  the  wholesale  houses  h 
generally  made  of  mercury,  12  lbs.,  suet,  1|  lbs.,  and  Urd,  16\ 
Ihs.'' ;  consequently  the  ointment  contains  only  40  percent,  of  mer* 
cury.  If  this  statement  is  correct,  the  low  percentage  in  some 
of  these  specimens  is  readily  explained. 

Unguentum  Hydrargyri  Mitius  seems  to  be  prepared  according  to 
Tarious  formulsB.  The  usual  strength  is  one  of  strong  ointment  to 
two  of  lard,  and  such  seems  to  have  been  the  way  in  which  Nos.  9 
and  10  had  been  prepared.  The  other  two,  however,  must  have 
been  one  to  three,  a  strength  which,  to  say  the  leasts  is  somewhat 
weak,  more  especially  when  the  ung.  hyd.  fort,  is  rather  weak  to 
begin  with.     Some  time  ago  a  case  was  before  the  courts  under  the 
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Adolieration  Act,  where  a  chemisfc  was  charged  with  selHog  mer- 
carial  ointment  containing  16  per  cent,  of  mercnry.  The  case  was 
dismissed,  and  verj  properly  so ;  bat  we  question  if  the  same  result 
wonld  have  been  attained  had  any  of  the  foor  samples  given  above 
been  under  discussion. 

Without  expressing  any  decided  opinion  on  the  results  of  our 
investigation,  as  tabulated  in  this  report,  we  may  be  allowed  to 
remark  that  the  care  and  accuracy  which  ought  to  be  characteristic 
of  the  profession  of  pharmacy  seem,  in  some  cases,  to  be  conspicuous 
by  their  absence.  It  is  quite  true  that  preparations  in  which 
metallic  mercury  occurs  are  more  apt  to  vary  than  most  others  in 
the  Pharmacopoeia ;  but  this  cannot  be  an  excuse  for  an  evidently 
systematic  arrangement  whereby  a  weaker  article,  as  in  the  case  of 
ungt  hyd,  fort.,  is  frequently  supplied.  Unfortunately,  retail  phar- 
macists are  not  generally  in  the  habit  of  making  their  mercurial 
galenicals,  the  more  common  practice  being  to  order  these  along 
with  the  drugs.  The  majority  of  pharmacists  thus  deliver  them- 
selves, so  to  speak,  into  the  hands  of  the  manufacturers ;  and  where 
there  is  little  opportunity,  and  probably  less  disposition,  to  be 
critical,  there  is  no  wonder  that  things  are  not  always  kept  up 
to  the  correct  standard. 


The  President  proposed  a  vote  of  thanks  to  the  authors.  He 
said  he  had  heard  the  paper  with  a  certain  amount  of  dissatisfaction ; 
for,  supposing  the  results  were  correct,  the  state  of  things  repre- 
sented was  anything  but  creditable  to  pharmacy,  and  he  hoped 
some  explanation  would  be  given  upon  certain  points.  It  proved 
the  necessity  that  such  bodies  as  the  Conference  and  the  Pharma- 
ceutical Society  should  be  unceasing  in  their  efforts  to  promote 
a  high  standard  in  pharmacy. 

Mr.  ScHACHT  said  there  was  a  good  deal  in  the  paper  which 
deserved  attention.  Pharmacists  ought  to  be  able  to  receive  any 
amount  of  criticism  on  the  way  they  conducted  their  business ;  at 
the  same  time,  although  the  Honorary  Secretary  had  not  read  the 
whole  of  the  paper  quite  literally,  some  of  the  strictures  might  not 
be  altogether  deserved.  It  appeared  to  him  that  grey  powder  was 
one  of  those  preparations  which  it  would  be  highly  desirable  that 
chemists  should,  as  far  as  possible,  make  themselves,  and  not  leave 
to  the  wholesale  gentlemen  to  prepare  for  them ;  for  this  reason. 
It  had  been  declared  publicly  by  preparers  of  grey  powder  in  large 
quantities,  that  it  was  done  by  a  meohanioal  process,  which  their 
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large  establishments  enable  them  to  accomplish  with  economy  of 
labour.     A  large  quantity  of  material  was  put  into  a  tub,  into 
which  was  introduced  a  boulder,  and  the  whole  was  fixed  on 
to  a  piece  of  machinery  and  made  to  rerolye  for  an  indefinite 
length   of   time.      Now  it  stood  to  reason  that  an  element  like 
mercury,  which  had  an  affinity  for  oxygen,  was  there  placed  under 
favourable  circumstances  for  efi*ecting  combination,  and  although 
the  product  at  the  end  of  the  process  might  be  a  wonderfully  finely 
divided  metal,  a  fineness  of  division  which  he  believed  the  authori- 
ties did  not  declare  to  be  necessary,  there  was  great  risk  of  getting 
some  portion  of  the  finely  divided  mercury  converted  into  oxide. 
This  was  an  article  he  was  a  little  particular  about,  and  he  recom- 
mended dispensing  pharmacists  to  prepare  it  themselves.     It  only 
required  a  small  amount  of  labour  to  make  a  moderate  quantity, 
and  if  their  experience  were  like  his,  namely,  that  the  use  of  mer- 
curials amongst  medical  men  was  rather  less  than  it  nsed  to  be,  a 
moderate  quantity  would  last  a  long  time.     Notwithstanding  that 
this  principle  had  been  long  adopted  in  his  own  establishment,  be 
had  to  confess  that  a  short  time  since  he  had  examined  his  own 
stock  and  found  it  to  contain  distinct  traces  of  oxide.      It  had  been 
of  course  immediately  thrown  in  the  dusthole,  and  a  fresh  quantity 
made.     It  was  quite  possible  a  similar  mischance  might  occur  to 
others  who  were  innocent  of  any  intention  of  having  anything  but 
the  most  perfect  article  in  their  possession.     Although  they  were 
open  to  criticism,  critics  should  be  extremely  careful,  and  when  the 
authors  gave  as  the  result  of  an  investigation  the  exact  quantity  of 
mercury  traceable  in  mercurial  ointment,  it  was  rather  unfortunate 
they  should  have  omitted  altogether  that  which  he  was  bound  to 
admit  might  occur,  a  possible  combination  of  a  part  of  the  mercaiy 
with  the  fatty  acids.     They  stated  what  was  found  in  the  shape 
of  mercury  proper  and  oxide  of  mercury,  but  appeared  to  have 
overlooked  that  mercury  in  combination  with  fatty  acid  might  be 
perfectly  soluble  in  ether.     He  separated  the  fat,  and  he  separated 
the  ether,  but  he  might  have  carried  away  a  lot  of  mercury  in  oom- 
biuation  with  the  fat.     Some  years  ago,  whilst  experimenting  with 
nitrate  of  mercury  ointment,  he  found  a  large  proportion  of  mercurf 
there  had  passed  into  combination  with  the  fat,  and  that  the  com- 
pound was  soluble  in  ether.     Therefore  Mr.  Maben  had  scarcelf 
done  justice  to  pharmacists  in  the  determination  of  the  amount  of 
error  which  existed  in  the  ointment.     With  regard  to  blue  pill,  be 
liad  not  attacked  that  subject  lately,  but  he  strongly  recommended 
dispensers  to  make  their  own  grey  powder. 


\ 
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I. 

'r.  Plowman  said  he  had  only  read  an  abstract  of  the  paper ;  bat 
iiad  stated  that  the  authors  recognised  the  fact  that  oleate  of 
aercnry  was  soluble  in  ether.  With  regard  to  the  pilula  hydrar- 
gyria it  was  a  subject  he  had  not  practically  investigated  himself, 
but  he  remembered  being  present  at  an  evening  meeting  of  the 
Pharmaceutical  Society  when  Mr.  Harold  Senier  read  a  paper  on 
the  composition  of  pilula  hydrargyria  in  which  the  author  stated  he 
found  very  distinct  quantities  of  the  oxides  of  mercury,  and  his 
experiments  clearly  pointed  to  the  fact  that  the  amount  notably 
increased  with  age.  He  believed  that  in  one  freshly  prepared 
specimen  Mr.  Senier  found  no  oxide,  but  in  one  a  litiJe  older  he 
foond  it,  and  it  increased  as  time  progressed.  In  the  discussion 
which  then  ensned.  Professor  Redwood  rather  took  an  opposite 
view,  and  thought  with  Mr.  Sohacht  that  the  making  of  these  pre- 
parations by  machinery  had  a  considerable  influence  on  the 
proportion  of  oxide,  especially  in  hyd,  cum  cretd,  and  that  if  the 
pharmacist  made  it  himself  the  proportion  of  oxide  would  not  be 
great.  Mr.  Bottle  some  years  ago  advised  the  pharmacist  to  make 
hyd.  cum  creid  himself,  by  patting  the  ingredients  in  a  bottle  and 
shaking  them,  and  stated  that  in  this  way  the  mercury  might  be 
•*  killed  "  in  a  very  short  time. 

Mr.  Ttber  said  this  sabject  of  the  mechanical  compounds  of 
mercury  had  great  interest  for  him.  He  was  inclined  to  agree 
with  the  general  conclusions  of  Mr.  Schacht  and  Mr.  Plowman ; 
but  he  also  thought  the  manufacturers  and  wholesale  houses  had 
been  rather  stroogly  dealt  with.  As  one  of  that  unfortunate  class, 
he  felt  himself  somewhat  courageous  in  defending  them;  but  he 
had  bad  opportunities  extending  over  twenty. five  years  in  the 
manufacture  of  these  things,  especially  the  former  and  the  latter, 
ftnd  had  made  it  his  business  as  a  chemist  to  examine  the  conditions 
under  which  they  were  produced,  and  make  careful  analyses  of  the 
results  of  the  conditions  immediately  after  the  operation  had  been 
ended,  and  at  various  stages.  He  might  parenthetically  observe 
with  regard  to  some  of  the  papers  read,  that  much  of  the  work  done 
at  meetings  of  this  kind  reminded  him  that  the  element  of  time 
was  one  which  no  manufacturer  should  omit  to  take  account  of. 
With  regard  to  the  oxidation  of  grey  powder,  he  knew  no  difference 
between  the  result  of  working  in  the  old-fashioned  method  on  a 
large  scale  with  a  large  mortar  and  pestle,  and  working  on  what 
might  be  called  the  economic  manufacturing  scale.  With  reference 
to  hyd.  cum  creid,  immediately  after  the  preparation  on  what  may 
be  called  a  large  scale  by  the  old  method,  and  still  larger  scale  l^ 
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the  new  method,  there  would  be  found  no  difference;  bnt  in  a 
month  a  difference  would  be  perceptible,  and  in  three  months  still 
more,  and  so  on  until  a  point  was  reached  when  the  oxidation 
Bnded,  though  what  that  point  was  he  was  not  prepared  to  say  at 
the  moment.     He  had  examined  a  specimen  twenty  years  old,  to  see 
what  the  amount  of  oxidation  would  be  under  those  conditions,  and 
other  specimens  down  to  some  made  within  the  last  week.     There 
were  two  modes  of  preserving  specimens.     When  he  was  a  student 
at  the  old  College  of  Chemistry,  he  remembered  Dr.  Hofmann  used 
to  say,  **  See  how  much  you  can  yary  the  conditions,"  and  that 
remark  in  his  case  did  not  fall  on  barren  soil ;  he  thought  there  was 
a  great  deal  in  it.      He  had  obsenred  the  difference  in  samples  of 
hyd,  cum  cretd  which    were  practically  hermetically  sealed,  and 
those  which  were  exposed  to  light  and  air,  and  he  found  the  differ- 
ence with  the  very  same  sample  was  as  great  as  it  was  possible  to 
conceive.     Therefore,  he  suggested  that  in  putting  up  hyd.  cum 
cretd  in  paper  the  process  of  oxidation  might  be  facilitated.     One 
suggestion  occurred  to  him,  therefore,  that  in  making  hyd,  cum 
cretd  it  should  be  put  up  in  the  smallest  size  bottles,  but  maun- 
facturers  were  obliged  to  do  as  they  were  told,  or  lose  their  business. 
Still  there  was  no  reason,  if  grey  powder  deteriorated  unless  it 
were  put  up  in  the  smallest  quantities  consistent  in  something  like 
practicability,   why  that  method  should  not  be  adopted,  but  of 
course  the  trouble  must  be  paid  for.     If  Mr.  Schacht's  advice  were 
followed,  it  would  be  a  serious  matter,  and  it  was  well  deserving 
attention  from  an  economical  as  well  as   pharmaceutical  point  of 
view.     But  he  rose  to  say  for  his  firm  and  other  mannfactnrors, 
that  they  would  be  exceedingly  weak  if  they  did  not  attempt  at 
once  to  try  and  secure  to   themselves   the  prestige  they  had  been 
working  hard  for — m  fact,  to  secure  their  business,  and  put  it  out 
of  the  range  of  possibility  of  gentlemen  of  ability  in  conducting 
such  researches  to  pass  such  strictures  at  all.      The  question  of  tiie 
fatty  compound  oleates  was  one  which  deserved  even  fuller  notice 
than  it  had  at  the  hands  of  the  authors  in  their  account  of  the 
ointments.     With  regard  to  the  discussion  that  morning  on  lard, 
he  thought  Mr.  Najlor's  point  on  rancidity  was  more  important 
than  it  seemed  to  be  regarded.     If  lard  were  rancid  it  would  be 
acid  as  a  rule,  and  one  got  a  condition  in  making  up  ointments 
never  contemplated  by  the  physician.     With  regard  to  what  might 
be  called  the  mechanical  methods  of  producing  these  things,  he  was 
old-fashioned  enough  to  believe  there  was  nothing  like  working 
with  a  diligent  strong  arm  j  but  patience,  care,  and  the  exclusion  of 
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hmnan  infinnifcy  were  involved,  and  these  were  never  all  obtained^ 
Some  people  said  that  in  modem  days  the  British  workman  was- 
more  careless  than  ever  he  was;  bat  at  any  rate  one  way  of  avoiding 
in  the  highest  degree  the  probability  of  human  error  was  to  have 
the  best  mechanical  appliances,  and  it  would  be  a  poor  thing  in 
these  days  if  one  could  not  have  mechanical  appliances  which  would 
produce  any  required  result.  With  regard  to  the  quantities  of 
mercury  found,  he  was  simply  astounded,  and  the  differences  in- 
volved could  not  be  accounted  for  by  oxidation  or  rancidity,  and 
must  be  due  to  an  evasion  of  the  provisions  laid  down  for  the 
preparation  of  those  articles.  If  a  man  asked  for  a  preparation, 
he  should  have  it.  As  a  manufacturer,  he  felt  the  honour  and 
respectability  of  deserving  and  well-intentioned  manufacturers  were 
discounted  by  the  acts  of  persons  who  perhaps  did  not  carry  their 
honour  at  the  right  place.  A  mixture  of  say,  *' brickdust,"  with 
preparations  was  not  allowable  by  law,  and  should  most  distinctly 
never  be  sent  out.  It  was  said  if  there  was  no  demand  there  would, 
be  no  suppliers.  Of  course  if  no  one  asked  for  these  things  there 
would  be  nobody  to  supply  them ;  but  if  manufacturers  said  one 
and  all,  "  No,  we  will  not  supply  sophisticated  goods,''  that  would 
be  the  proper  course  of  action.  This  was  suggested  to  his  mind  by 
the  weaker  ointments.  He  had  not  read  Cooley  for  some  time,  bdt 
he  was  reminded  that  in  old  days  in  ninety-nine  cases  out  of  a 
hundred  when  ung,  hyd.  was  asked  for  it  meant  ung.  hyd.fort.  As 
to  what  should  be  understood  as  being  intended  by  the  weaker 
ointment,  as  there  was  no  recognised  form,  it  was  probably  an  open 
question ;  but  certainly  if  a  compromise  were  made,  16  per  cent., 
which  is  practically  in  round  numbers  one-sixth,  was  low  enough  for 
any  weak  ointment.  He  had  not  had  the  same  experience  with 
regard  to  the  pil,  hyd.  The  authors  of  these  papers,  in  analysing 
all  these  compounds  of  mercury,  had  used  methods  accurate  and 
reliable,  and  which  could  be  practised  behind  the  counter  of  any 
pharmacy,  and  he  did  hope  that  in  any  future  Pharmacopceia  the 
tests  would  be  such  as  might  be  applied  by  men  of  reasonable 
ability  and  practical  capacity  and  experience.  Pharmacists  would, 
be  glad  of  this  very  simple  method  of  distinguishing  between . 
pil,  hydrarg.  made  with  the  '*  hips  "  and  those  made  with  confection 
of  roses. 

The  Presidknt  said  they  were  all  much  indebted  to  the  authors 
of  this  paper,  dealing  with  a  subject  of  primary  importance.  They 
all  knew  what  a  serious  matter  the  presence  of  the  hydrargic  or 
per-compound  was,  and  Mr.  Schacht  had  pointed  out  that  if  oie« 
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ates  were  formed,  they  would  only  be  formed  with  per-salts,  and 
Dot  proto-salts,  and  that  it  would  be  really  making  a  per-salt  more 
effective  for  mischief  than  it  would  be  by  itself.  Altogether  he 
must,  as  President,  express  a  yery  strong  feeling  of  astonishment 
that  it  should  be  possible  for  such  papers  to  be  written,  and  he 
should  like  to  have  some  explanation  as  to  the  conditions  and 
circumstances  under  which  these  samples  had  been  obtained. 


The  following  paper  was  then  read  by  Mr.  Benger— 

ON  IODINE  IN   COD-LIVER   OIL  AND  OTHER    MARINE 

PRODUCTS. 

Bi  Bdwaed  C.  C.  Stanford,  P.C.S. 

In  a  paper  on  this  subject  read  before  the  Pharmaceutical  Con« 
ference  at  Southport,  last  year,  I  found  the  proportion  of  iodine  in 
cod-liver  oil  to  be  much  lees  than  the  results  published  by  other 
observers. 

Taking  the  average  of  six  samples  from  different  sources,  I  found 
{hem  to  vary  from  '000138  per  cent,  to  '000343  per  cent.,  the 
average  being  '000322  per  cent.  The  amount  contained  in  the 
fresh  liver  was  more  than  twice  as  much,  '000817  per  cent.  Since 
then  I  have  had  the  opportunity  of  examining  two  genuine  samples 
of  which  I  know  the  origin,  with  the  liver  from  which  these  have 
been  extracted ;  one  was  sent  me  by  Mr.  Oale,  of  Messrs.  J.  Bell 
&  Co^  and  the  other  was  made  by  myself.  I  obtained  14  ounces 
of  oil  and  a  little  water  from  2|  lbs.  of  liver.  All  were  examined  for 
iodine,  with  the  following  resnlts  : — 

Por  oeot. 
Cod-llyer  Oil,  Gale,  filtered         .        .        .    -000040 

.     -000053 

.    -000200 

„       Stanford 

„  „      maro         . 

If  ,1      water        . 


„        „       onfiltered 
„        ,,       maro    • 


•000077 
'000765 
•000680 


I  think  therefore,  from  the  analyses  of  these  oils  of  known  origiOt 
we  are  justified  in  the  conclusion  that  iodine  has  little  to  do  with 
the  therapeutic  value  of  the  oil. 

Oysters, — It  is  commonly  supposed  that  these  delicioos  esculents 
are  rich  in  iodine.  The  Anglo-Portuguese  variety  has  been  speci- 
ally reported  on.     These  oysters  are  obtained  from  about  thirty 
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miles  of  coast  extending  from  Lisbon  to  Cacillias  Point,  and  are 
nursed  and  fattened  in  England. 

Dr.  Gbamponllion,  of  Paris,  published  a  report  on  these  oysters 
in  1876,  from  which  the  following  is  an  extract: — 

"Oysters  fattened  on  the  English  coast  and  submitted  to  the 
same  analytical  processes  are  found  to  be  far  less  rich  in  iodine  and 
bromine  than  those  of  Portugal.  Tbese  latter,  owing  to  their 
special  constituents,  represent  a  valuable  dietary  article  of  a  nature 
to  prevent  scrofula,  ganglionary  gathering,  rachitis,  and  perbaps 
also  phthisis,  among  classes  condemned  to  physiological  misery 
by  the  very  conditions  of  their  existence.  The  Portuguese  oyster 
deserves  therefore  to  engage  tbe  attention  of  medical  men.*' 

He  found  that  1  kilo,  gave  760  grams  of  water  and  '039  gram  of 
iodine,  and  *062  gram  of  bromine ;  or  iodine  '0039  per  cent.,  and 
bromine  '0062  per  cent.  My  attention  was  called  to  this  report  at 
Southport,  and  I  took  some  trouble  to  secure  a  supply  of  genuine 
Anglo-Portuguese  oysters.  The  amount  of  iodine  found  was 
'00004  per  cent.,  or  4  parts  in  ten  millions.  Whatever,  therefore, 
may  be  the  value  of  oysters  in  the  maladies  alluded  to  above,  we 
may  be  permitted  to  doubt  if  any  of  tbese  advantages  are  due  to 
the  iodine  contained  therein. 

SpoiigB, — Spongia  usta,  or  burnt  sponge,  was  long  used  as  a 
medicine,  and  formerly  official  in  tbe  Dublin  Pharmacopoeia.  Ac- 
cording to  Pereira,  it  was  employed  **  as  a  resolvent  in  bronchocele 
and  scrophulous  enlargement  of  tbe  lymphatic  glands.  Its  efficacy 
lb  referable  to  the  presence  of  iodine  and  bromine."  The  tests  em- 
ployed show  that  tbe  iodine  was  the  element  required  in  it. 

Herberg^r  found  in  it,  iodide  of  potassium,  1*16  per  cent  =  iodine, 
0'887  per  cent. ;  bromide  of  potassium,  0'702  per  cent.  =  bromine, 
0'48  per  cent.,  and  traces  of  copper. 

Preuss  found,  iodide  of  potassium,  2*14  per  cent.  =  iodine,  1*636 
per  cent.,  and  bromide  of  sodium,  0'76  per  cent.  =  bromine,  0*59 
per  cent. 

Posselt  found  3*59  per  cent,  of  ash. 

Croockewit  found  3'7  per  cent,  of  ash  and  1'09  per  cent,  of 
iodine,  also  0'50  per  cent,  of  sulphur  and  1*90  per  cent,  of  phos- 
phorus. 

I  am  indebted  to  Mr.  D.  Frazer,  of  Glasgow,  for  a  supply  of  fine 
sponges,  and  I  append  the  results  of  analyses  of  these  :— • 
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Fine  Tarkiab. 

Honeyooml). 

VV  &«6x     *       •••••• 

Organic  matter.      .     .    . 
Ash  soluble  in  water  .    . 
Ash  insolable  in  water.    . 

19-40 

6989 

2-21)  Ash* 
900  J  11-21. 

100-00 

19  40 
50-24 
3-70 1  Ash, 
26-66)  80  26 

100-00 

Iodine  .... 

Iodine  on  sol.  salts 
Per  ton  of  salts 
On  the  total  ash 
Per  ton  of  ash  . 


•200  =  4 -48  lbs.  to  ton. 
9-050 
202-7  lbs. 
0-1779  per  cent. 
4  lbs. 


054 


1-2096  lbs.  to  ton. 

1-460 

32-7  lbs. 

1-7841  per  cent. 

39-96  lbs. 


The  salts  contained  only  a  trace  of  potash,  as  free  alkali,  chloride 
of  sodium  and  sulphate  of  lime.  Turkey  sponge  is  therefore  very 
rich  in  iodine,  but  its  7alud  per  pound  is  unfortunately  about  twelve 
times  that  of  iodine.  The  insoluble  ash  is  principally  sand.  I  hope 
to  give  some  further  details  of  this  ash  later  on.  The  sponge  wm 
carbonized  and  the  salts  extracted  from  the  charcoal.  I  have 
shown  in  a  former  paper,  that  the  iodine  is  rapidly  volatilized  when 
an  organic  compound  containing  it  is  burnt  to  complete  ash,  especi- 
ally in  the  presence  of  silica.  I  will  only  add  that  it  will  afford 
me  much  pleasure  to  examine  any  home-grown  sponges  or  other 
marine  products  that  may  assist  our  knowledge  of  the  distribution 
of  iodine,  if  any  of  our  members  who  reside  near  the  sea  will 
favour  me  with  samples  of  not  less  than  5000  grs. 


Mr.  Plowman  read  the  next  paper,  which  was  entitled  — 


PROXIMATE    ANALYSIS    OP   THE  RHIZOME  OP 
ALPINA  OFFICINABUM  (HANCE). 

By  J.  C.  Thresh,  D.Sc,  F.C.S. 

Until  very  recently  all  that  was  known  of  this  drug  was  that  its 
odour  was  due  to  a  volatile  oil,  and  that  it  contained  a  crystallioo 
body,  which  had  been  discovered  and  imperfectly  examined  hj 
Brande  (Archiv  Pharm,  [2],  19,  52).  In  1881  Jahns  published 
in  the  Berichte  the  results  of  his  examination  of  Brande*s  *'  Kimp- 
ferid."  He  found  that,  together  with  tliis  body,  galangal  rhizome 
contained  two  other  closely  allied  bodies,  which  he  named  "galan- 
gin  '*  and  "  alpinin  '*  respectively.      My  object    in   studying  the 
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obemistry  of  the  drug  was  to  isolate  the  pungent  principle ;  but  as 
at  the  same  time  it  seemed  advisable  to  ascertain  the  nature  of  its 
other  proximate  constitaents,  a  number  of  experiments  were  made 
with  that  object,  and  the  results  are  now  recorded. 

Ash. — 1*198  gram  left  a  grey-brown  ash  weighing  '0461 ;  or  3'85 
per  cent.  Like  the  ash  of  most  other  members  of  the  order  Zingi- 
beracetBj  it  was  rich  in  manganese. 

Moisture  and  Volatile  Oil— Dried  at  110°,  1-985  grain  lost  '287, 
and  1*837  lost  -262 ;  or  14-5  and  14*3  per  cent,  respectively. 

Petroleum  Ether  Extract. — The  petroleum  ether  residue  corre- 
sponded to  2'7  per  cent.,  of  which  '6  per  cent,  was  volatile.  After 
removal  of  this  volatile  portion  the  residue  no  longer  dissolved  com- 
pletely in  petroleum  ether.  The  insoluble  portion  was  soft  and 
resinous,  soluble  in  warm  S.V.B.,  in  acetic  acid,  ether,  chloroform, 
and  solution  of  potash.  Only  slightly  soluble  in  ammonia,  carbon 
disnlphide,  and  beDzol.  The  alcoholic  solution  was  neutral,  darkened 
by  Fe^  Clg,  and  precipitated  copiously  by  Ba  2  H  0.  Lead  acetate 
gave  a  granular  yellow  precipitate  soluble  in  boiling  alcohol.  The 
weight  of  this  insoluble  portion  » '375  per  cent,  of  the  rhizome. 

A  portion  of  the  petroleum  ether  extractive  was  insoluble  in 
rectified  spirit.  It  also  was  a  soft  brown  resinous  matter,  soluble  in 
petroleum  ether,  benzol,  and  carbon  disulphide,  but  not  in  aqueous 
or  alcoholic  solution  of  potash.     Quantity,  *154  per  cent. 

The  remainder  of  the  petroleum  ether  extractive  consisted  of  a 
mixture  of  fat  and  active  principle.  By  dissolving  in  petroleum 
ether  and  shaking  with  50  per  cent,  alcohol,  the  active  principle  is 
taken  up  by  the  spirit.  The  ether  when  evaporated  leaves  a  resi- 
due of  pale  brown  soft  transparent  fat,  insoluble  in  acetic  acid,  and 
only  slightly  soluble  in  warm  S.V.R.  After  saponification  the 
fatty  acid  dissolved  in  spirit,  and  was  precipitated  by  zinc,  barium 
lead,  and  copper  salts,  but  not  by  magnesium  salts.  The  alcoholic 
solution  of  the  fat  did  not  reduce  ammoniacal  silver  nitrate. 
The  fat  itself  has  an  exceedingly  disagreeable  and  persistent  taste. 

The  Active  Principle  Oalangol. — Upon  evaporation  of  the»alcohol 
solution  a  semi-fluid  pale  yellow  residue  remained.  It  was  very 
pungent,  easily  soluble,  even  in  dilute  alcohol  and  in  solutions  of 
fixed  alkalies.  It  did  not  dissolve  in  ammonia,  and  its  alcoholic 
solution  was  not  precipitated  by  lead  acetate  and  ammonia.  By 
boiling  the  alcoholic  solution  with  a  little  silver  nitrate  and  am- 
monia, the  tube  becomes  coated  with  a  metallic  mirror,  but  the 
reduction  is  not  so  readily  effected  as  with  the  active  principle 
of  ginger  or  grains  of  paradise.     Further  information  with  regard 
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to  tbis  body  will  be  foand  in  my  paper  on  the  '*  Pangent  Principles 
of  Plants." 

Exhaustion  with  Ether. — The  galangol  which  had  been  exhausted 
with  petrolenm  ether  was  next  treated  with  dry  ether.  Upon 
evaporation  of  the  ethereal  solation  a  brown-black  pulverulent 
residue  was  obtained,  corresponding  in  weight  to  2 '25  per  cent,  of 
the  original  drug.  Of  this  *1  per  cent  was  matter  which  had  pre- 
viously  escaped  the  action  of  petroleum  ether. 

This  residue  is  of  an  exceedingly  complex  nature.     It  contains — 

(a)  Kampferid,  galangin,  alpinin,  and  probably  other  bodiefi, 
soluble  in  dilute  solution  of  sodium  carbonate  and  in  alcohol,  and 
precipitated  from  the  latter  solution  by  lead  acetate.  On  decom- 
posing the  lead  precipitate,  etc.,  these  substances  are  easily  obtained^ 
in  form  of  minute  sulphur-yellow  coloured  crystals. 

(&)  Other  crystalline  bodies,  closely  resembling  the  above,  bat 
not  precipitated  by  lead  acetate. 

(c)  A  small  quantity  of  a  black,  resinous  matter,  insoluble  ia 
sodium  carbonate  solution. 

Alcoholic  Extractive, — This  contained  a  tannin  (giving  a  green 
colour  with  ferric  salts),  glucose,  phlobophane,  and  other  sub- 
stances not  recognised. 

Aqueous  Extractive, — After  exhaustion  with  alcohol,  the  powder 
yielded  to  water  a  slightly  acid,  red-brown  infusion,  containing 
glucose,  oxalic  acid,  mucilage,  colouring  matter,  etc.  The  infusion 
is  rich  in  oxalates. 

After  extraction  with  water,  the  residue  was  treated  successivelj 
with  * 2  per  cent,  soda  solution,  1  per  cent,  hydrochloric  acid,  aud 
finally  in  the  residue  the  starch  was  estimated.  The  alkaline 
solution  evidently  decomposes  some  constituent  of  the  plant,  for  it 
yields  a  deep  red  solution,  which  is  not  precipitated  by  addition  of 
either  acetic  acid  or  alcohoL  Sulphuric  acid,  however,  throws 
down  an  abundant  precipitate  of  red-brown  flocculent  matter, 
leaving  the  supernatant  solution  nearly  colourless.  The  precipitate 
was  collected,  dissolved  in  a  little  dilute  ammonia,  and  reprecipi- 
tated  by  hydrochloric  acid.  It  dissolves  in  solutions  of  the  alkaline 
hydrates  and  carbonates,  and  is  precipitated  from  these  solutions 
by  mineral  acids,  but  not  by  acetic  acid.  It  dissolves  in  alcohol, 
and  this  solution,  when  diluted  with  water,  does  not  become  turbid, 
but  precipitates  with  barium,  calcium,  silver,  and  lead  salts.  It 
only  slightly  reduces  Fehling's  solution,  even  alter  prolonged 
ebullition  with  dilute  acids.  The  yield  of  this  **galangal  red" 
corresponded  to  2*8  per  cent,  of  the  rhizome. 
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The  albmnenoids  were  determined  from  the  amount  of  ammonia 
yielded  on  combustion  of  the  powdered  rhizome  with  soda  lime. 
A  tabulated  result  of  the  analyses  is  appended. 

Volatile  Oil     .        .        •    '^  ) 
Resin      .        .        .        .    -15  f  Sol.  in  P.  Ether  2-83 
Fat  and  Galangol  .        .  1*683 
Eampferid,     etc.,     pre- 
cipitated     by      Lead 

Acetate        .        .        .  1*44 , 

SoL  in  Ether.    2-62 


1-18^ 


Crystalline  matters  not 
precipitated  by  Lead 
Acetate 

Tannin  . 

Phlobophane 

Glucose  • 

Oxalic  Acid 

Mucilage,  etc. 

Galangal  Bed 

Starch    . 

Albumenoids 

Moisture 

Ash 

Cellulose,  etc.,  by  difference 


•56 

1-22 

•98 

•32 

2-55 

2-80 

28-7 

2-66 

13-8 

885 

40-72 

100-00 


The  following  paper  was  then  read  by  Mr.  P'owman-^ 

NOTE  ON  SULPHURATED  LIME. 
By  T.  S.  Dtmond. 

This  note  is  the  result  of  a  few  experiments  made  to  determine 
which  of  the  processes  that  have  been  suggested  or  employed  for 
the  production  of  sulphurated  lime  is  the  best. 

Process  L — One  hundred  parts  of  lime  in  fine  powder  was  mixed 
with  90  parts  of  precipitated  salphur,  the  mixture  was  gentlj 
packed  in  an  earthen  crucible,  and  the  lid  luted  on.  The  crucible 
was  now  heated  for  one  hour  in  a  charcoal  fire  at  a  low  red  heat, 
the  heat  being  applied  to  the  top  first  and  gradually  continued 
downwards.  The  sulphurated  lime  was  cooled  and  rubbed  to  a 
powder. 

The  resulting  substance  was  brown  in  colour,  and  had  a  faint, 
peculiar  odour,  somewhat  resembling  sulphuretted  hydrogen,  but 
distinct  from  it.  It  contained  about  30  per  cent,  of  sulphide  of 
calcium. 
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This  was  estimated  in  the  following  way  :  1*25  grams  of  sulphate 
of  copper  is  dissolved  in  50  c.o.  of  water.  To  this  solntion,  kept 
acid  with  a  little  hydrochloric  acid,  the  salpharated  lime  is  added, 
and  the  mixture  is  heated  nearly  to  boiling.  When  all  the  sul- 
phurated lime  is  decomposed,  a  little  of  the  filtered  liquid  is  tested 
with  ammonia  for  copper.  If  the  liquid  becomes  blue,  the  mixture 
is  cooled,  a  little  more  of  the  sulphurated  lime  is  added,  and  the 
process  repeated  as  before,  till  all  the  copper  has  been  precipitated 
from  the  solution.  From  the  amount  of  the  sulphurated  lime 
which  has  been  found  necessary  to  decompose  1'25  grams  of  sul- 
phate  of  copper,  the  percentage  of  sulphide  of  calcium  may  be 
easily  calculated. 

Process  IL — Sulphuretted  hydrogen  was  passed  through  dry 
slaked  lime  for  eighteen  hours.  The  resulting  substance  was  of  a 
light  green  colour,  and  had  an  unpleasant  odour  similar  to  the 
odour  of  that  prepared  by  Process  I.,  but  more  resembling  that  of 
sulphuretted  hydrogen.  It  contained  5*7  per  cent,  of  calcium 
sulphide. 

Process  IIL — Sulphuretted  hydrogen  was  passed  through  slaked 
lime  made  into  a  paste  with  water,  for  eighteen  hours.  The  colour 
of  the  resulting  body  was  dark  green,  but  on  heating  to  redness 
changed  to  a  light  pink  colour.  The  smell  was  similar  to  the  smell 
of  that  prepared  by  Process  I.,  but  not  so  strong.  On  adding  acid 
sulphurous  vapours  were  given  off,  indicating  the  presence  of  a 
sulphite.     It  contained  6  per  cent,  of  calcium  sulphide. 

Process  JF.-rSeven  parts  of  finely  powdered  sulphate  of  calcium 
was  thoroughly  mixed  with  1  part  of  wood  charcoal,  also  finely 
powdered,  and  the  mixture  heated  in  an  earthen  crucible  at  a  red 
heat  till  the  black  colour  had  disappeared.     Allowed  to  cool. 

The  resulting  sulphurated  lime  was  of  a  light  pink  colour  similar 
to  the  colour  of  that  prepared  by  Process  III.,  and  had  a  smell  like 
that  of  the  variety  prepared  by  Process  I.,  but  stronger.  It  con- 
tained 58  per  cent,  calcium  sulphide. 

Reviewing  these  four  processes  and  their  results,  the  second  and 
third  may  be  at  once  condemned  on  account  of  the  greater  difficulty 
of  production  and  the  small  proportion  of  calcium  sulphide  in  tlie 
sulphurated  lime  that  results.  Of  the  two  other  processes,  No.  4 
is  the  better,  for  not  only  do  the  directions  with  regard  to  exclusion 
of  air  and  mode  of  heating  render  the  first  process  more  difficult  to 
perform,  but  the  sulphurated  lime  which  results  does  not  contain 
much  more  than  half  the  calcium  sulphide  contained  in  that  pro- 
duced by  the  last  process,  nor  is  it  so  elegant  a  preparation. 
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That  prepared  by  the  action  of  charcoal  on  snlphate  of  calcium 
'ill  therefore  best  satisfy  producer,  prescnber,  and  consumer. 


Votes  of  thanks  wore  passed  to  the  authors  on  the  motion  of  the 
President,  who  remarked  with  reference  to  Mr.  Djmond's  paper, 
that  the  important  point  was  that  he  pi*oved  that  sulphide  of 
calcium  made  by  meaus  of  sulphuretted  hydrogen  was  not  the  best 
form  for  producing  a  medicinal  pi*eparatioQ,  and  he  quite  agreed 
with  that  view.  He  had  tried  yarious  methods,  and,  as  far  as  his 
memory  served  him,  his  own  conclusions  very  closely  approximated 
to  those  of  Mr.  Dymond. 


An  abstract  of  the  following  paper  was  then  read  by  Mr.  Benger — 

THE    ESTIMATION    OF   DIASTASE    IN   EXTRACT   OF 

MALT. 

Br  T.  S.  DrMOND. 

Now  that  extract  of  malt  has  become  such  a  popular  remedy,  it 
is  necessary  to  be  readily  able  to  determine  its  value.  This  depends 
largely  on  the  amount  of  diastase  the  extract  contains,  and  hence, 
this  is  the  substance  to  be  estimated. 

There  are  two  processes  which  have  been  suggested  for  this  de- 
termination, one  by  Messrs.  Dnnstan  and  Dim  mock  in  1879  (JPharm. 
Joum.  [3],  ix.  733),  and  the  other  by  Mr.  Carl  Jungk  in  1883 
(Pharm,  Joum,  [3],  xiv.  104).  The  object  of  this  paper  is  to 
show  which  of  these  is  the  more  reliable,  and  to  point  out  a  modifi- 
cation which  may  be  made  on  the  more  reliable  process  to  render 
it  more  simple  and  rapid. 

The  two  processes  both  depend  on  the  power  which  diastase 
exerts  on  starch,  first  rendering  it  soluble,  and  then  converting  it 
into  dextrin  and  sugar;  but  while  Messrs.  Danstan  and  Dimmock 
estimate  the  diastase  by  the  amount  of  malt  extract  required  to 
effect  the  conversion  of  a  definite  amount  of  starch  in  a  definite 
time,  Mr.  Carl  Jungk  estimates  it  by  the  time  taken  by  a  definite 
amount  of  malt  extract  to  effect  the  conversion  of  a  definite  amount 
of  starch. 

Mr,  Carl  Jungle's  Method. 

A  mucilage  is  made  of  10  grams  of  starch  in  150  to  180  grams 
of  boiling  water.  This  is  cooled  to  100^  F.,  and  to  it  is  added 
a  solution  of  10  grams  of  extract  of  malt  in  10  o.c.  of  water,  also 
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at  100°  F.  Keeping  the  mixtare  at  that  temperature,  1  drop  is 
added  every  minute  to  snccessive  test  tubes  full  of  water,  each 
containing  1  drop  of  standard  solution  of  iodine,  till  no  coloration 
is  produced  in  the  liquid.  A  good  extract,  Mr.  Carl  Jnngk  sajs, 
should  convert  its  own  weight  of  starch  within  ten  minutes  at 
100°  F. 

Four  experiments  were  made  in  order  to  try  the  efficiency  of  this 
process,  all  with  extracts  of  fair  ayerage  diastatic  strength.  The 
following  tables  give  the  changes  of  colour  which  were  observable 
and  the  time  in  which  these  changes  took  place  : — 


Blue- 
Purplish  blue 
Purple 

Pinkish  purple 
Brownish  purple 
Very  light  brown 
Almost  colourless 


Experiment  I. 


*t 


After   8  minutes, 
5 
8 
15 
90 


It 
11 


1* 


130 


tt 


*t 


Blue- 
Purple 
Violet 
Bed     . 

Pinkish  yellow 
Yellow 


Experiment  U. 


After   4  minutes. 
6 
12 
18 
22 


if 


ft 


»> 


*» 
»t 


ti 


It 


Blue- 
Purple. 
Pink    . 

Yellowish  pink 
Light  brown 
Yellowish  brown 
Dark  yellow 


Blue- 
Purple 

Pinkish  purple 
Brownish  purple 
Light  brown 
Yellowish  brown 
Dark  yellow 


Experiment  III. 


After   5  mruutes. 
10 
20 
25 

40        „ 
4  hours. 


*t 


«t 


i» 


Experiment  TV, 


After   5  minutes. 
10 
20 
26      „ 

8  hours. 

5 


11 


11 


11 


11 


ts 


ft 


If 


It 


In  all  cases  the  solutions  were  blue  after  standing  for  twenty- 
four  hours,  and  if  the  iodine  solution  was  added  to  the  ^^^  in 
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which  the  mixtures  of  starch  macilage  and  malt  extract  solution 
were  placed,  a  blue  colour  was  produced  at  once.  The  conversion 
of  the  starch,  therefore,  was  not  complete,  the  disappearance  of 
blue  colour  being  probably  due  to  the  brown  compound  which 
excess  of  iodine  produces  with  starch  and  dextrin,  the  blue  colour 
asserting  itself  when  the  excess  of  iodine  had  volatilised.  This  test, 
it  is  clear,  gives  fallacious  results,  and  cannot  be  employed  foi* 
the  estimation  of  the  actual  diastatic  value  of  extract  of  malt. 

Messrs.  Dunstan  and  Dlmmock^s  Method. 

*1  gram  of  starch  is  gelatinized  with  100  grams  of  water,  an  I 
the  mucilage  is  mixed  with  various  quantities  of  10  per  cen^. 
solutions  of  the  malt  extract,  and  the  mixture  kept  at  a  temperature 
of  100°  F.  for  throe  hours.  Iodine  solution  is  then  added  to  a 
portion  of  each  mixture,  in  order  to  indicate  to  which  just  sufficient 
malt  extract  has  been  added  to  completely  convert  the  starch.  The 
amount  of  malt  extract  added  to  this  mixture  indicates  its  diastatic 
strength  in  terms  of  power  of  starch  conversion. 

Several  experiments  were  made  in  order  to  test  the  efficiency 
of  this  process ;  they  were  attended  with  good  and  constant 
results. 

The  one  difficulty  in  the  process  is,  that  in  order  to  determine  the 
value  of  an  extract  of  unknown  diastatic  strength,  a  great  number 
of  experiments  have  to  be  made,  and  these  take  time  and  space, 
and  much  trouble  in  keeping  at  a  temperature  of  exactly  100°. 
Dr.  William  Roberts  (Proc.  Royal  Soc,  xxxii.,  151)  has  suggested  a 
modification  of  the  above  method  which  to  some  extent  meets  this 
difficulty.  As  the  time  required  to  effect  conversion  of  starch  into 
dextrine  and  sugar  by  means  of  malt  extract  is  proportional  to  the 
amount  of  diastase  that  malt  extract  contains,  he  first  determines 
the  approximate  strength  of  the  extract  by  the  time  the  conversion 
takes  place,  and  then  the  absolute  strength  in  other  experiments 
in  the  way  suggested  by  Messils.  Dunstan  and  Dimmock,  by  these 
means  doing  in  two  or  three  experiments  what  would  otherwise 
require  six,  eight,  or  even  twelve. 

It  will  be  found  simpler  to  go  still  further,  and  alone  to  determine 
the  time  taken  by  a  unit  amount  of  malt  extract  to  convert  a  unit 
amount  of  starch.  After  several  experiments,  the  following  was 
found  to  work  well :-— 1*5  gram  of  malt  extract  is  dissolved  in  15 
c.c.  of  water  and  mixed  wit£^  a  mucilage  of  '1  gram  of  starch  in 
100  c.c.  of  water.  The  mixture  is  raised  to  140°  F.  in  temperature, 
and  tested  from  time  to  time  by  adding  two  drops  of  iodine  solution 
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to  5  c.c.  of  it,  and  comparing  with  5  o.c.  of  a  similar  mixtare  to 
which  no  starch  has  heen  added.  No  difference  of  tint  betweea 
the  two  solutions  indicates  completion  of  the  reaction.  A  ybtj 
good  malt  extract  will  accomplish  this  within  half  an  hour,  hat 
many  commercial  extracts  will  not  do  so  nntil  nearly  three  honrs. 
If  the  reaction  is  not  complete  within  three  honrs,  the  extract 
should  be  condemned,  as  it  has  probably  been  evaporated  at 
a  temperature  at  which  more  or  less  of  the  diastase  has  been 
destroyed. 


Mr.  Benger  then  read  an  abstract  of  the  following  paper — 

REPORT  ON   COMMERCIAL   PERUVIAN   BALSAM   AND 
THE  METHODS  FOR  ASCERTAINING  ITS  PURITY. 

By  Pbtbb  MacEwan. 

The  primary  object  of  this  paper  was  to  report  on  the  purity  of 
commercial  Peruvian  balsam  (Blue  List,  subject  248),  but  the 
writer  has  also  commented  on  the  more  important  tests  for  the 
balsam,  some  of  which  seemed  to  require  notice. 

The  high  price  which  the  balsam  occasionally  attains  tempts  to 
adulteration,  and  the  crude  method  of  manufacture,  so  graphically 
described  by  the  late  Daniel  Hanbury,  favours  admixture ;  this  is 
indeed  so  much  the  case  that  of  recent  years  the  balsam  has  been 
subjected  to  a  process  of  purification  at  the  ports  of  shipment 
(Pharm.  Journ,  [3],  xiv.  861).  Sophistication  of  the  balsam  has 
been  more  observed  on  the  Continent  than  in  this  country,  probably 
because  it  is  less  used  here  than  there ;  the  effect  on  the  literature 
of  the  subject  is  that  the  bulk  of  it  has  emanated  from  foreign 
pharmacists. 

Source  of  the  Specimens  Examined, — Time  has  limited  the  number 
of  specimens  examined.  Altogether  twelve  are  reported  on :  of 
these  five  were  obtained  from  retail  pharmacists,  four  from  whole- 
s^ile  houses — all  recently  stocked, — and  three  were  kindly  procured 
for  me  by  Mr.  J.  B.  Stephenson,  through  the  agency  of  a  London 
firm.  These  specimens  were  obtained  from  consignments  on  board 
ship,  and  may  be  taken  to  represent  the  balsam  as  received  in  this 
country.  A  specimen  of  Myroxylon  Pareira  bark  was  received 
from  Mr.  E.  M.  Holmes.  The  writer  here  expresses  his  obligations 
to  these  gentlemen  for  their  assistance. 
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Method  of  Examination  pursued, 

I.  Pbelihinart  Tbst3. — These  are  sach  tests  as  afford,  or  are 
understood  to  afford,  indication  of  imparity. 

A.  Specific  Gravity. — On  this  important  point  our  Pharmacopoeia 
is  silent,  a  silence  dae,  probably,  to  uncertainty.  At  the  time  of  the 
publication  of  Pharmacographla,  edit,  i.,  the  specific  gravity  of  com- 
mercial balsam  was  from  1*150  to  1*160.  Since  then  it  has  decreased 
considerably,  and  in  the  last  edition  of  the  German  Pharmacopoeia  it 
is  given  as  1137  to  1*145,  and  in  that  of  the  United  States  as  1*135  to 
1*150.  This  decrease  is  understood  to  be  due  to  a  modification  which 
the  balsam  undergoes  in  the  process  of  purification  already  referred 
to.  Although,  therefore,  the  low  specific  gravity  of  recent  years 
"  is  quite  consistent  with  the  purity  of  a  given  sample,"  it  should  be 
kept  in  mind  that  all  known  adulterants  lower  the  gravity,  so  that 
a  determination  of  this  factor  is  of  great  importance.  It  irill  be 
observed  from  the  appended  table  that  specimens  lower  than  1*140 
are  the  exception,  and  that  1*1376  was  the  lowest.  The  latter  was 
a  very  fine  specimen,  exceptionally  rich  in  cinnamein,  and  the 
writer  concludes  that  the  minimum  of  the  P.G.  and  the  maximum 
of  the  U.S.P.,  viz.  1137  to  1*150  at  15*5°  C,  form  fair  and  reason- 
able limits ;  a  high  maximum  being  no  disadvantage,  whereas  a  low 
minimum  is. 

B.  Sulphuric  Acid  Test,  U.S.P. — One  volume  of  balsam  is  rubbed 
up  in  a  mortar  with  two  volumes  of  sulphuric  acid.  When  washed 
with  cold  water  it  should  form  a  brittle  resinous  mass  when  cold.  If 
fixed  oil  is  present  the  mass  does  not  harden. 

(Note, — If  the  mass  be  washed  with  hot  and  then  with  cold  water, 
as  recommended  by  O.  Schlickum  (Pharm,  Journ.  [3],  xiii.  321), 
it  does  not  harden,  even  though  the  balsam  be  quite  pure.) 

The  test  also  detects  copaiba.  Ten  per  cent,  of  the  adulterant 
causes  little  alteration,  but  15  per  cent,  causes  evolution  of  sulpbur- 
008  acid  and  white  vapour,  and  as  the  percentage  increases  the 
decomposition  becomes  more  marked. 

(7.  Ammonia  Test,  P.G.  Originated  byDr.  C.  Ghrote  (Year-Book^ 
1881,  219). — Five  drops  of  balsam  shaken  up  with  3  c.c.  of  solution 
of  ammonia  should  give  very  little  froth,  and  should  not  gelatinize 
in  twenty-four  hours.  The  test  is  calculated  by  the  originator  to 
detect  20  per  cent,  of  common  resin  or  colophony.  For  this  purpose 
it  is  admirably  adapted.  A  balsam  containing  7  per  cent,  of  com- 
mon resin  gave  an  abundant  froth  (twice  as  much  as  the  solution), 
but  did  not  gelatinize ;  while  pure  balsam  and  balsams  containing 
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storax,  fixed  oil,  and  benzoio,  gave  froth  amountiDg  to  only  about 
one-siztb  of  the  solntion. 

Using  Schlickum's  modification  of  the  test,  the  writer  failed  to 
get  any  indication  of  storaz  in  a  balsam  containing  it. 

D.  Fluckiger*8  Lime  Test.  (Pharm.  Joum.  [3],  xii.  45). — "Ten 
drops  of  balsam  shall  fomish  with  0*4  gram  of  slaked  lime  a  mix- 
ture which  remains  soft/'  the  mixture  being  at  most  ^'  kneadable 
or  somewhat  friable,  and  readily  divisible."  Whereas  Professor 
Fliickiger  found  that  balsams  which  were  adulterated  or  "  to  which 
storax,  benzoin  (evaporated  alcoholic  solution),  colophony  and 
copaiba  balsam  were  added,  gave  very  hard,  no  longer  kneadable, 
masses."  JIls  the  writer's  results  are  markedly  different  from  those 
of  Fliickiger,  he  gives  them  here  in  detail : — 

Pure  balsams  gave  smeary  masses  which  became  of  a  pilnlar  con- 
sistence in  from  six  to  thirty-six  hours,  when  they  became  crumbly. 

Adulterated  balsams. — Storax,  10  per  cent.,  gave  a  smeary,  sticky 
paste,  which  assumed  a  pilular  consistence  in  two  hours,  and  was 
brittle  and  crumbly  in  six  hours.  Experiment  repeated  with  addi- 
tion of  two  drops  rectified  spirit  gave  a  smeary  paste  which  became 
brittle  and  crumbly  in  twelve  minutes.  In  both  masses  the  odour  of 
storax  was  well  marked. 

Copaiba,  10  per  cent.,  gave  a  very  thin  paste  which  dropped  off 
the  pestle,  but  was  of  a  pilular  consistence  in  five  minutes,  and 
became  brittle  and  crumbly  in  an  hour.  The  mass  possessed  the 
distinctive  odour  of  copaiba. 

Colophony,  7  per  cent,  (alcoholic),  gave  a  mass  which  became 
brittle  and  crumbly  in  two  minutes. 

Benzoin,  8  per  cent,  (alcoholic),  became  of  stony  hardness  in  five 
minutes. 

These  results  being  somewhat  unsatisfactory,  Grote*s  modification 
of  the  test  was  tried.  The  test  as  given  in  Fharm,  Joum.  [3], 
xiv.  424,  is  the  following : — 

"  One  gram  of  the  balsam  is  mixed  with  one  or  two  drops  of 
spirit,  and  to  ten  drops  of  the  mixture  0*4  gram  of  slaked  lime  ia 
added.  If  the  balsam  is  pure  the  mass  will  not  harden;  should 
that  take  place  the  sample  is  adulterated,  probably  with  storax, 
benzoin,  colophonium,  copaiba,  or  tolu." 

In  the  experiments  2^  minims  of  rectified  spirit  and  12|  of  bal- 
sam were  mixed  ;  of  this  mixture  10  minims  were  rubbed  up  with 
6  grains  of  slaked  lime.  Of  nine  pure  specimens  so  treated,  seven 
gave  a  smeary  paste,  becoming  of  a  pilular  consistence  in  two 
minutes,  crumbly  in  from  five  to  twenty  minutes,  and  stony  hard  in 
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twelve  hoars.  Two  of  the  specimens  became  crambly  in  the  mortar, 
80  that  when  removed  thej  had  a  scaly  appearance.  Balsams  to 
which  storax,  benzoin,  copaiba,  or  colophony  were  added,  gave  the 
smeary  paste  which  passed  throngh  the  pilalar  and  crambly  to  the 
stony  condition,  as  the  pare  balsams  did  ;  while  the  only  one  which 
remained  permanently  soft  was  that  to  which  10  per  cent,  of  castor 
oil  had  been  added. 

It  thas  appears  that  the  test  in  its  original  form  does  not  give 
the  results  which  it  is  said  to  afford,  copaiba  being  the  only  adulterant 
which  gives  hardening  at  all  approaching  to  what  might  be  expected, 
and  it  will  be  gathered  from  the  nature  of  the  experiments  that 
Grote*s  modified  test  is  neither  more  nor  less  than  a  test  for  the 
alcohol  added,  unless  we  include  fixed  oil,  which  it  does  not  profess 
to  detect.  The  odours  afibrded  by  copaiba  and  storax  indicate 
their  presence  in  the  mass. 

Minor  Tests. — The  B.P.  water- test  is  a  rough  method  of  detect- 
ing alcohol,  which  is  more  readily  indicated  by  low  specific  gpravity, 
while  the  benzin  test  of  the  U.S. P.  readily  indicates  fixed  oil.  As 
benzin,  U.S. P.,  is  a  petroleum  spirit  of  low  gravity  and  boiling- 
point,  it  must  not  be  mistaken  for  the  '^benzin"  of  commerce,  which 
readily  affects  pure  balsam. 

II.  Action  of  Solvents. — This  method  of  examination  has  a  more 
or  less  definite  relation  to  the  constituents  of  the  balsam,  so  that 
while  indicating  purity  to  a  certain  extent,  a  fair  idea  is  also  given 
of  the  quality  of  the  balsam  under  examination.  Without  entering 
fully  into  the  chemistry  of  the  balsam,  which  is  much  in  need  of 
careful  and  thorough  revision,  it  may  be  stated  for  convenience' 
sake  that  it  is  a  mixture  of  oinnamein  (benzylic  cinnamate),  one  or 
more  resins,  styracin  (cinnamylic  cinnamate)  according  to  Delafon- 
taine,  and  a  small  percentage  of  free  cinnamic  acid.  As  in  all 
natural  products  the  proportions  of  the  constituents  are  not  con* 
stant,  it  being,  in  fact,  understood  that  the  resins  and  free  acid  in- 
crease with  age.  In  common  with  those  who  have  given  attention 
to  this  subject,  the  writer  considered  it  important  to  determine  (1) 
the  proportion  of  the  odorous  principle  (cinnamein)  in  each  sample, 
and  (2)  that  of  the  resins. 

1.  Determination  of  Oinnamein. — Por  this  purpose  a  petroleum 
spirit  of  specific  gravity  710,  and  boiling  at  60-68°  C,  constant 
65°  C,  was  selected.  This  spirit  dissolved  out  in  addition  to  the 
cinnamein  a  small  percentage  of  cinnamic  acid,  but  which,  for 
expediency,  was  not  separately  determined.  A  weighed  portion  of 
balsam  was  treated  with  the  solvent  until  nothing  more  was  dis« 
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solved,  five  volames  to  one  of  balsam  being  gfenerally  snfficient. 
'  The  solation  after  caref al  filtration  was  evaporated  antil  the  loss 
was  constant.  The  residue  from  pare  balsam  was  of  the  colour  and 
thickness  of  expressed  almond  oil,  and  varied  in  specific  gravity 
from  1085  to  1100  (cinnamein  being  1100).  The  odour  was 
similar  to  that  of  pure  balsam,  but  devoid  of  the  peculiar  empj- 
reuma.  The  percentages  obtained  are  recorded  in  the  appended 
table.  It  may  be  convenient  to  state  here  that  Fliickiger  and 
Senier  state  that  pure  balsam  should  yield  from  two-fifths  to  one 
half,  while  Schlickum  gives  41  per  cent,  as  an  average.  As  to 
the  effect  which  adulterants  have  on  the  yield  of  cinnamein,  the 
writer  is  not  prepared  to  agree  with  those  who  have  stated  that 
copaiba  and  castor  oil  increase  it  by  the  weight  of  them  present. 
The  former  is  certainly  soluble  in  the  solvent,  but  when  added  to 
the  balsam  the  relation  between  the  two  seems  to  be  broken.  Thus 
10  per  cent,  of  copaiba  was  added  to  a  balsam  which  yielded  43 
per  cent,  of  cinnamein,  it  then  yielded  42  per  cent,  to  the  petroleum 
spirit,  instead  of  the  theoretical  48'7  per  cent.  (43  x  ^  +  10=48'7). 
Schlickum's  statement  that  castor  oil  is  completely  soluble  in 
petroleum  spirit  is  based  on  incorrect  observation.  One  part  of 
the  oil  is  soluble  in  one  part  of  the  spirit,  but  further  addition  of 
the  latter  throws  out  the  oil.  (See  Year-Book  of  Fharmacy^  1876, 
356).  A  balsam  which  yielded  49  per  cent,  of  cinnamein  yielded 
48' 5  per  cent,  after  10  per  cent,  of  castor  oil  had  been  added  to 
it.  According  to  Schlickum  it  should  have  yielded  54*1  per  cent 
(49  X  y%  + 10  =  54*1).  It  is  evident,  therefore,  that  the  quantitatitt 
estimation  of  these  adulterants,  by  first  treating  one  part  of  balsam 
with  the  solvent,  and  then  another  part  after  saponification  with 
lime,  the  percentage  of  adulterant  being  calculated  from  diffsrenoe 
in  weight  of  the  residues,  cannot  be  correctly  effected.  But  a  part 
of  the  adulterants  passes  into  solution,  so  that  the  method  is  yet 
qualitative,  and  the  same  holds  good  with  benzoin  and  oolophony 
(alcoholic  solutions),  and  storax.  The  petroleum  spirit  residue  is 
reserved  for  subsequent  examination,  the  nature  of  which  is  com- 
mented upon  further  on. 

The  portion  of  balsam  insoluble  in  petroleum  spirit  was  some- 
what thicker  than  the  original  balsam,  and  evidently  consisted  of 
more  than  resin  ;  the  weight  also  was  so  different  from  the  weight 
of  resin  separated  by  bisulphide  of  carbon,  that  it  was  thought 
advisable  to  treat  it  with  that  solvent.  This  was  accordingly  done 
in  all  cases,  the  solvent  being  added  until  all  resin  was  separated, 
the  clear  solution  filtered  and  evaporated.     The  residue  was  a  pale 
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brown  oily  body,  of  the  consistence  of  copaiba,  and  not  unlike  it 
in  general  appearance.  Its  odonr  more  resembled  storax  than 
pure  balsam.  An  alcoholic  solution  (which  on  slow  evaporation 
crystallized  to  some  extent)  gave  a  copious  precipitate  with  basic 
lead  acetate.  Treated  with  strong  potash  solution  (alcoholic)  in 
the  water- bath  for  an  hour,  much  hot  water  then  added  and  excess 
of  sulphuric  acid,  brown  oily  drops  were  deposited ;  the  deposit 
was  collected  on  a  filter  and  well  washed  with  hot  water.  It 
possessed  a  powerful  hyacinth  odonr  (such  as  styrone  possesses), 
and  dissolved  completely  in  ether,  being  left  on  evaporation  as  a 
soft  brown  resin.  The  filtrate  on  cooling  deposited  silvery  crystals, 
which  were  recognised  as  cinnamic  acid.  These  results  lead  to  the 
assumption  that  the  residue  was  composed  in  part  of  styracin 
(cinnamylic  cinnamate),  which  on  treatment  with  strong  alkali 
yields  styrone  and  an  alkaline  cinnamate,  and  are  merely  recorded 
here  for  the  purpose  of  throwing  a  little  light  on  the  nature  of  the 
substance. 

The  residue  insoluble  in  bisulphide  of  carbon  was  treated  with 
ether,  which  dissolved  nearly  the  whole  of  it,  what  remained  being 
principally  woody  matter  and  a  little  resin  soluble  in  alcohol.  The 
ethereal  solution  on  evaporation  afforded  a  hard  brown  odourless 
resin,  soluble  in  alcohol,  chloroform,  and  ether.  The  alcoholic  solu- 
tion gave  a  precipitate  with  basic  lead  acetate.  The  examination 
of  it  has  not  been  extended  owing  to  want  of  time. 

2.  Determination  of  Bedn. — The  method  for  this  determination, 
which  has  always  been  adopted  as  a  convenient  one,  has  been  to 
treat  a  weighed  portion  of  balsam  with  three  times  its  volume  of 
bisulphide  of  carbon.  The  method  was  adopted  in  this  case,  and 
the  results  are  recorded,  but  it  must  be  pointed  out  that  the  in- 
soluble matter  bears  no  relation  whatever  to  the  amount  of  resin 
actually  present,  which  is  evident  on  comparing  the  third  and 
seventh  columns  of  "  proportions  dissolved  by  different  solvents  " 
in  the  appended  table.  According  to  ^'  Pharmacographia,"  as  much 
as  3d  per  cent,  of  resin  has  by  this  method  been  found  in  the 
balsam;  and  the  IJ.S.P.  has  fixed  40  per  cent,  as  a  maximum. 
Schlickum  has  already  pointed  out  that  the  resinous  residue 
amounts  at  most  to  16  per  cent.,  and  that  an  admixture  of  benzoin 
increases  the  insoluble  portion  ;  the  writer's  results  are  corrobora- 
tive of  Schlickum's  observation.  It  is  apparent  that  the  U.S. P. 
has  fixed  upon  too  high  a  maximum,  which  might  be  profitably 
amended,  since  the  test  affords  a  good  indication  of  the  presence  of 
benzoin. 
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In  speaking  of  the  petrolenm  spirit  residue,  it  was  remarked 
that  it  was  sabjected  to  examination.  In  the  German  Pharma- 
copoeia it  is  stated  that  the  residue  should  not  have  the  odour  of 
turpentine,  storaz,  or  copaiba,  and  that  it  should  not  give  a  blue 
or  greenish  blue  colour  with  nitric  acid  (sp.  gr.  1*300-1*330). 
This  nitric  acid  test  was  designed  by  Doescher  (JPhar,  Zeit.^  1881, 
p.  238)  to  detect  the  presence  of  storaz  and  colophony.  Grote 
(Phar,  Centr.f  xziv.  179)  finds  that  he  can  get  the  same  coloration 
with  the  residue  from  a  balsam  free  from  these  adulterants.  As 
considerable  variance  of  opinion  has  been  expressed  regarding  the 
test,  the  writer  has  carefully  experimented  with  it,  with  the  follow- 
ing results  : — 

Ist.  If  the  petroleum  spirit  solution  be  not  filtered,  the  suspended 
particles  give  the  green  coloration. 

2nd.  Nitric  acid  (sp.  gr.  1*300-1'330)  is  quite  different  in  its 
action  from  nitric  acid  B.P.  (sp.  gr.  1*420). 

Using  from  10  to  20  minims  of  the  strong  acid,  placed  in  a 
porcelain  dish,  one  minim  of  petroleum  spirit  residue  being  dropped 
on  the  surface  of  the  acid,  there  was  obtained  in  the  case  of  pure 
balsam  a  pale  green  coloration  slowly,  the  margins  becoming  violet, 
which  colour  darkened ;  the  whole  became  chocolate  brown  on 
standing.  With  weak  acid  the  yellow  colour  darkened  or  became  of 
an  indistinct  green. 

Balsam  containing  storax,  a  pale  green  coloration,  which  darkened 
to  a  decided  opaque  green.  The  coloration  passed  from  green  to 
brown  on  standing.     With  weak  acid,  coloration  same  a>s  pure  balsam. 

Balsam  containing  benzoin,  coloration  same  as  pure  balsam,  but 
violet  remained  pale  and  bright,  and  extended  over  the  surface. 
Weak  acid  gave  same  as  tlie  pure  balsam. 

Balsam  containing  colophony,  immediate  bright  emerald  green. 
Weak  acid  gave  slowly  bright  pole  green  spots  on  pale  brown  ground. 

Balsam  containing  copaiba,  intense  blue.  With  weak  acid,  greenish 
blue. 

The  coloration  afforded  by  benzoin  is  not  sufficiently  distinctive 
to  rank  as  a  test ;  that  by  storax  cannot  be  relied  upon  as  indicating 
by  itself  the  presence  of  the  adulterant,  as  small  percentages  allow 
the  distinctive  violet  of  the  pure  balsam  to  assert  itself  ;  but  if  there 
be  an  absence  of  the  violet,  and  the  residue  have  the  odour  of  storax, 
even  in  a  faint  degree,  the  adulterant  is  fully  indicated.  The 
colorations  afforded  by  copaiba  and  colophony  (or  common  resin) 
are  exceedingly  distinctive. 

For  the  detection  of  fixed  oil  in  the  residue,  should  such  an 
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adalteranfc  be  indicated  by  prelimiaary  tests,  it  is  treated  with  weak 
alcoholic  potash,  gently  warmed  on  the  water- bath  and  filtered,  any 
oil  present  is  thas  saponified,  and  renders  the  filtrate  qaite  milky  ; 
if  a  portion  of  the  filtrate  be  acidulated  with  hydrochloric  acid,  there 
separates  out  in  addition  to  the  cinnamic  acid  mintite  oily  globnles, 
which  float  on  the  surface  of  the  liquid.  The  soap  may  be  also 
separated  with  saturated  solution  of  common  salt  and  decomposed 
by  acid  in  the  same  way.  One  specimen  of  balsam,  part  of  a  very 
old  stock,  gave  an  abundant  separation  of  oily  globnles  after  the 
residue  was  saponified  and  acidulated.  It  also  gave  a  permanent 
soft  paste  with  the  lime  test  (alcoholic).  None  of  the  specimens 
reported  on  contained  fixed  oil. 

In  the  appended  table  specific  gravities,  percentages  of  cinnamein 
and  resin  are  recorded,  together  with  the  proportions  of  matter 
taken  up  by  carbon  bisulphide  alone,  and  after  the  balsam  has  been 
treated  with  petroleum  spirit.  These  are  not  detailed  as  being 
direct  proof  of  the  quality  of  the  balsam,  but  they  tend  to  contrast 
the  quality  of  the  balsam  so  far  as  the  cinnamein  content  is  con. 
cerned  ;  thus,  a  balsam  containing  42  per  cent,  of  the  odorous 
principle  is  good,  but  one  containing  50  per  cent,  is  better.  It  is 
noteworthy  that  the  analogy  between  low  specific  gravity  and  high 
cinnamein  content  is  fairly  well  marked  throughout,  a  circumstance 
to  be  expected  from  the  specific  gravity  of  the  cinnamein,  and 
another  proof  of  the  remark  that  '*  the  low  specific  gravity  of  recent 
years  is  quite  consistent  with  the  purity  of  a  given  sample  "  {Pharm, 
Jonrn.  [3],  xiv.  8(51). 


No. 


Source. 


Retail 
pharmacists. 


Wholesale 
bouiie. 


Shipboard. 


s 


3^^c. 


11456 
1-1476 
11440 
l-14»i 

.  I- 1400 
1-1376 
1-1412 
1-1462 
1-1466 
11420 
11412 

.1-1416 


Petrol. 

■pt. 


46-49 
36'40 
44.54 
41-68 
4671 
52-54 
60-63 
43-67 
4320 
4ftl8 
47- 18 
43-23 
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C8.. 


37-66 
33-97 
29-02 
36-49 
26-78 
32  40 
27-87 
29-28 
3100 
25  94 
31-92 
37-60 


Ether. 


11-46 
27-48 
24-46 
23-10 
24-36 
12  60 
21-27 
22-61 
24-40 
2297 
19-20 
17-00 


In- 
soluble. 


4-40 
1-94 
1-90 
0-47 
1-67 
2-31 
0-63 
3-70 
1-60 
1-48 
1-66 
1-91 


Total. 


loo-oo 

99-19 

100-00 

100-6i 

100-41 

99-76 

100-30 

99-16 

100-10 

99-67 

99-86 

9973 


With  C  83  »loDe. 


Boluble. 


86-23 
70-81 
87-00 
89-43 
87  67 
89-80 
00-66 
90  (X) 
89-46 
88-67 
90-29 
89-18 


In. 
■oluble. 


1360 

23  05 

1383 

10-37 

11-63 

10-90 

9-34 

10-00 

1131 

10-63 

9-66 

9-91 


Total 


99-73 
99-06 

100-83 
99-80 
99'2U 

100-70 
99-90 

lUU-00 

100-77 
99-30 
9984 
99*08 


Of  these  specimens  all  but  Nos.  2  and  3  were  above  suspicion. 
No.  3  had  been  some  years  in  stock,  so  thaC  age  would  account  for 
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the  inordinate  thickness  which  it  possessed  and  the  high  percent- 
age of  resin.  It  failed  to  respond  to  the  tests  for  imparities.  No.  2, 
on  the  other  hand,  was  a  rather  thick  and  m add j- looking  balsam, 
which  coald  scarcely  pass  as  pare  to  the  observant  eye.  The 
petrolenm  ether  residne  had  a  faint  odonr  of  storax,  and  when  a 
portion  of  the  specimen  was  mbbed  np  with  lime,  the  specific  odoar 
of  Pern  balsam  was  qnite  covered  by  that  of  storax.  As  the  mass 
which  it  yielded  with  salphnric  acid  dissolved  completely  in  ether, 
Schlickam's  method  for  estimation  of  the  percentage  of  storax 
present  coald  not  be  tried.  It  is  noteworthy  that  thongh  this  is 
the  only  impnre  specimen  examined,  yet  its  specific  gravity  is  the 
highest.  This  appears  anomaloas,  and  can  only  be  explained  on 
the  snpposition  that  the  specimen  was  very  old. 

In  concluding,  the  writer  has  simply  to  state  that  the  present 
supply  of  Peruvian  balsam  is  of  good  quality,  as  far  as  he  has  been 
enabled  to  judge  from  the  specimens  obtained,  and  according  to  the 
method  of  examination  adopted. 


Mr.  Plowman  next  read  the  following  paper  in  abstract — 

NOTE   ON  THE   PRESENCE    OP   COPPER   IN   SOME 
PHARMACEUTICAL  PREPARATIONS. 

Bt  John  R.  Hill. 

The  objects  of  the  following  note  are  to  bring  before  the  Con- 
ference a  contamination  of  certain  pharmaceutical  preparations 
with  copper,  which,  so  far  as  I  am  aware,  has  not  been  previonsly 
observed,  and  to  raise  the  question.  What  is  the  most  suitable 
material  for  the  construction  of  pharmaceutical  apparatus  employed 
in  the  manufacture  of  the  preparations  referred  to  ? 

It  is  the  outcome  of  an  incident  which  occurred  in  ordinary 
practice,  and  I  have  thought  it  would  be  an  advantage  to  bring 
the  subject  under  the  notice  of  those  whose  experience  and  oppor- 
tunities are  such  as  may  give  rise  to  profitable  discussion. 

A  considerable  time  ago  I  discovered  that  a  sample  of  infumm 
rosoe  acidum  concentratum  contained  a  quantity  of  copper  sufiBcient 
to  speedily  coat  a  steel  spatula  which  had  been  accidentally  im- 
mersed in  it.  The  infusion  had  been  prepared  in  a  jacketed  copper 
pan,  and  this,  no  doubt,  was  the  source  of  the  contamination. 

I  started  to  make  a  quantitative  estimation  according  to  the 
following  process : — 200  grains  of  the  infusion  were  evaporated  to 
dryness  and  ignited.     The  residne  was  dissolved  in  dilute  hydro- 
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chloric  acid,  and  the  copper  precipitated  in  the  metallic  state  by  the 
addition  of  pare  zinc.  From  want  of  time  the  process  was  not 
carried  further,  and  the  matter  was  allowed  to  drop.  I  have  not 
had  a  convenient  opportunity  of  making  a  quantitative  estimation 
since,  and  I  regret  that  I  am  therefore  unable  to  give  an  exact 
statement  of  the  proportion  of  copper  present  in  any  of  the  pre- 
parations to  which  I  shall  allude.  Judging  from  the  appearance 
of  the  precipitate,  however,  I  should  say  that  the  proportion  did 
not  exceed,  and  was  probably  less  than,  1  per  cent. 

A  few  months  ago  my  attention  was  again  directed  to  the  subject 
by  the  following  circumstance.  While  dispensing  a  prescription 
it  was  necessary  to  slightly  evaporate  a  quantity  of  ergotin.  A 
silver- plated  spatula  from  which  some  of  the  plating  had  been 
rubbed  off,  was  used  to  stir  the  mass,  and  it  was  observed  that  the 
steel  surface  thus  exposed  became  covered  with  a  distinct  film  of 
metallic  copper.  An  examination  of  the  ergotin  showed  that  it 
contained  a  notable  quantity  of  copper,  which  could  be  readily 
detected  by  any  of  the  ordinary  tests,  and  that  it  was  present 
apparently  in  even  larger  proportion  than  in  the  ipfusion  of  roses 
above  referred  to. 

Just  at  that  time  an  interesting  practical  paper  on  **  Pharma- 
ceutical Apparatus*'  was  read  before  the  Liverpool  Chemists' 
Association  by  Dr.  Symes  {Fharm,  Journ.^  vol.  xiv.  p.  783).  In 
that  paper  jacketed  copper  pans  are  recommended,  and  this  fact, 
coupled  with  the  observations  I  have  just  mentioned,  led  me  to 
examine  a  considerable  number  of  pharmaceutical  preparations  in 
order  to  ascertain  to  what  extent  the  use  of  such  pans  was  the 
cause  of  the  contamination  which  it  is  a  purpose  of  this  paper  to 
point  out.  The  result  was  to  show  that  the  vast  majority  of  the 
commercial  samples  of  concentrated  decoctions,  fluid  extracts,  and 
concentrated  infusions  so  examined  readily  gave  unmistakable  in- 
dications of  the  presence  of  copper  to  a  greater  or  less  extent. 

The  iron  test  was  the  one  generally  employed,  and  was  applied 
as  follows : — 200  grains  of  the  preparation  were  placed  in  a  test 
tube  and  slightly  acidulated  with  hydrochloric  acid.  A  5-inch 
piece  of  recently  polished  No.  36  iron  wire,  in  the  form  of  a  small 
coil,  was  immersed  in  the  liquid,  which  was  then  gently  boiled 
for  about  ten  minutes ;  allowed  to  stand  for  another  ten  minutes, 
and  the  liquid  poured  off.  If  any  appreciable  quantity  of  copper 
was  present  it  was  at  once  detected  as  a  deposit  on  the  coil  of  iron 
wire,  the  copper  colour  being  more  or  less  distinct  according  to  the 
respective  extent  of  the  contamination. 
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This  simple  and  old-fashioned  test  seems  to  me  io  have  several 
advantages.  It  is  capable  of  ready  and  expeditions  application; 
the  presence  of  organic  matter  being  no  obstacle.  Its  indications 
are  indispatable.  It  is  sufficiently  delicate  for  all  practical  pnrposes, 
and  where  it  fails  to  give  a  perceptible  indication,  the  preparation 
may  be  regarde4  as  practically  free  from  contamination.  By  ex- 
posing a  constant  sarface  of  iron  to  equal  weights  of  substance  it 
is  possible,  from  the  colour  of  the  cupreous  deposit,  to  obtain  a 
rough  approximation  to  the  relative  degree  of  contamination. 

The  various  prepamtions  examined,  with  the  result  in  each  case 
may  be  conveniently  tabulated  as  follows  : — 


Preparation. 

Copper  deposit. 

Ergotin Abundant. 

Infus.  rosffi  acid.  cono.   . 

1 

tf 

„      chirettflB      „ 

t 

If 

„      cusparisB      „ 

1 

Very  distinct. 

Ext.  cinchoiiae  liquid 

» 

•        »»         »i 

Infus.  cinchonie  cone. 

k 

.    Distinct. 

Ext.  ergotie  liquid 

• 

•          »» 

Infus.  digitalis  cone. 

• 

»♦ 

„      senegas      „ 

• 

•          »» 

Decoct.  sarzflB  co. 

• 

•          »» 

Infus.  serpentArisB 

• 

•          »i 

Decoct,  pareirte  cone. 

• 

»» 

Infus.  gentianre  cone. 

Less  distinct. 

Ext.  sarzfle  liquid     . 

■ 

•        »»        If 

Ext.  taraxaci  liquid. 

• 

•        If        ft 

Ext.  sennae  liquid 

»                         1 

II        If 

Decoct,  scoparii  cone. 

fi        II 

Infus.  CasarillsB     „ 

M                   If 

M    calnmbaD       „ 

•                   II                   It 

„     uvtE  ursi       ,, 

Perceptible. 

„     quassiffi         „ 

• 

None. 

The  above  is  a  graduated  series,  the  ergotin  indicating  the  largest 
proportion,  and  infus.  uvcb  ursi  cone,  the  least.  Infus,  quassia 
coiic.  is  included  in  the  list  because  even  when  prepared  in  a 
copper  vessel  it  does  not  indicate  any  contamination.  It  is  probable 
that  the  degree  of  contamination  in  the  above  preparations  may  be 
due  to  accidental  circumstances,  and  that  were  they  all  prepared 
under  precisely  similar  conditions,  the  series  would  require  con- 
siderable rearrangement.  It  would  appear  that  substances  con* 
taining  principles  belonging  to  the  tannin  group  are  most  liable  to 
contamination,  while  those   containing  neutral   or   comparatively 
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indifferent  principles  are  less  so.  The  very  considerable  contamina- 
tion of  ergotin  is  probably  due  to  the  phosphoric  and  other  mineral 
acids  present  in  the  er^^ot. 

It  has  been  fonnd  by  Dapre  and  Odling,  Bergeron  and  Hote,  and 
Kingzett  that  copper,  in  small  qaantities,  is  widely  distributed  in 
natare,  and  is  a  normal  constituent  of  many  vegetable  and  animal 
tissues.  I  may,  therefore,  be  met  by  the  objection  that  what  is 
here  called  a  contamination  is,  after  all,  nothing  more  than  what 
has  been  called  **  normal  copper."  On  this  point  it  is  sufficient 
to  say  that  many  of  the  samples  of  these  preparations  gave  no 
indications  of  the  presence  of  copper,  and  wherever  it  was  possible 
to  trace  the  manufacture  of  such  as  did  indicate  contamination,  it 
was  found  that  copper  pans  had  been  used  in  their  production.  It 
seems  clear,  therefore,  that  the  copper  is  not  inherent,  but  derived, 
and  that  the  evaporating  pan  is  the  source. 

It  may  be  interesting  to  note  that  samples  obtained  from  large 
manufacturers,  possessing  well-equipped  pharmaceutical  laboratories, 
frequently  indicated  contamination;  while  those  obtained  from 
smaller  establishments,  as  a  rule,  did  not.  I  believe  this  is  to  be 
accounted  for  by  the  fact  that  in  the  smaller  establishments  it  is 
customary  to  conduct  the  process  of  evaporation  in  an  ordinary 
enamelled  iron  evaporating  basin  heated  by  a  Bunsen  burner,  while 
in  the  larger  establishments  jacketed  copper  pans,  heated  by  steam, 
are  in  more  general  use. 

In  regard  to  the  poisonous  effect  of  copper,  authorities  appear  to 
differ  widely,  as  may  be  seen  from  the  discussions  which  have  taken 
place  on  the  presence  of  copper  in  green  peas  and  other  articles  of 
food  (Pharm.  Joum.^  vol.  viii.,  page  236).  The  conclusion  arrived 
at  by  Paul  and  Kingzett  as  to  the  innocuous  nature  of  traces  of 
copper  in  foods  appears  to  be  too  sweeping.  The  weight  of  evidence 
tends  to  show  that  copper  is  an  irritant  poison,  and  that  while 
many  appear  to  tolerate  it  even  in  considerable  quantity,  others  are 
peculiarly  susceptible  to  its  poisonous  effects. 

In  the  case  of  ergotin  there  is  a  point  of  some  importance  which 
would  probably  be  worth  investigation.  It  is  very  frequently 
administered  by  subcutaneous  injection,  and  in  this  way  the 
copper  is  introduced  directly  into  the  blood.  It  has  been  found 
that  some  samples  of  ergotin  are  much  more  liable  to  produce  local 
irritation  than  others  when  so  administered,  and  it  seems  possible 
that  this  may  be  due  to  the  presence  of  copper  in  the  ergotin.  I 
am  acquainted  with  one  make  of  ergotin  in  the  production  of  which 
no  copper  vessels  are  employed,  consequently  it  gives  no  indication 
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of  contamination,  and  one  of  its  principal  recommendations  is  its 
freedom  from  liability  to  produce  local  irritation. 

With  regard  to  the  sale  of  pharmaceutical  preparations  con- 
taminated with  copper,  I  qaote  the  following  remark  by  Professor 
Redwood  (Pharm.  Journ.,  vol.  viii.,  page  226)  :  "  He  had  borne  to 
the  conclusion  that  no  dealer  or  manufacturer  was  justified  in 
supplying  an  article  of  food  (or,  by  parity  of  reasoning,  a  drag) 
which  contained  an  unnecessary  addition  of  a  poisonous  substance 
without  notice  being  given  of  its  presence.*'  This  gives  rise  to  an 
interesting  speculation  as  to  the  probable  result  of  a  prosecution 
under  the  Sale  of  Food  and  Drugs  Act. 

Apart  from  this,  however,  the  practical  question  naturally  arises, 
Are  copper  vessels  suitable  for  the  processes  involved  in  the  pro- 
duction of  the  pharmaceutical  preparations  referred  to?  Or,  to 
put  it  in  a  more  comprehensive  form.  What  is  the  most  suitable 
material  for  the  construction  of  such  pharmaceutical  apparatus  ? 

To  the  first  question  I  would  be  inclined  to  answer — No.  The 
copper  pans  described  in  Dr.  Symes's  paper  are  only  jacketed  on 
the  lower  part,  and  he  justly  claims  for  them  the  advantage  of  not 
causing  deterioration  of  the  product  by  drying  and  destruction  of 
active  principles  at  the  margin.  They  would  probably  have  the 
additional  advantage  of  not  so  readily  contaminating  the  product 
with  copper.  I  believe  it  is  mainly  at  the  margin,  where  the  liquid, 
the  metal,  and  the  atmosphere  meet,  that  contamination  goes  on. 
The  drying  of  the  liquid  on  the  metal  is  attended  by  a  certain 
amount  of  oxidation,  and  the  oxide  of  copper  thus  produced  is  dis- 
solved by  a  fresh  portion  of  liquid.     So  much  for  the  first  question. 

The  second  is  not  so  easily  settled,  and  I  fear  I  must  leave  it  to 
those  who  have  ^  more  extensive  practical  acquaintance  with  the 
subject.  Copper  vessels,  tin  lined,  such  as  those  described  by  Mr. 
Corder,  of  Norwich,  in  the  Fharnuxceutical  Journal,  vol.  viii.,  page 
349,  might  perhaps  meet  the  difficulty.  Silver,  or  some  variety  of 
nickel  plating,  may  also  be  suggested.  I  believe  that  in  one 
establishment  block  tin  pans  are  in  use.  Best  of  all,  perhaps,  is  the 
jacketed  enamelled  iron  pan,  described  by  Mr.  Schacht,  at  the 
Plymouth  Conference  in  1877  {Pharm,  Journ,  vol.  viii  p.  127). 


Votes  of  thanks  were  passed  to  the  authors  of  papers  of  which 
abstracts  had  been  read. 

The  President,  referring  to  the  last  paper,  said  the  subject  was 
a  very  important  one,  and  deserved  more  attention  than  could  be 
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given  to  it  there  at  that  late  hoar.  It  was  a  very  curious  thing 
that  the  author  should  find  that  ergotin  was  so  active  in  dissolving 
copper.  He  should  like  to  know  if  the  ergotin  was  obtained  by  the 
usual  process. 

Mr.  DoTT  said  this  paper  was  very  interesting ;  considering  the 
poisonous  nature  of  copper  salts,  it  was  very  important  that  its 
presence  in  pharmaceutical  preparations  should  be  avoided.  There 
was  probably  no  other  metal  which  could  be  used  practically  in 
large  vessels  for  evaporating,  and  this  indicated  the  necessity  for 
the  copper  being  coated  with  some  material  on  which  the  organic 
acid  would  not  act. 

Mr.  Natlor  said  all  this  difficulty  might  be  avoided  by  using 
tinned  copper  pans,  which  were  now  becoming  very  general. 

The  President  remarked  that  sometimes  the  tin  got  worn  oflf  a 
little. 

Mr.  Plowman  thought  this  was  not  the  time  or  place  to  discuss 
the  question  whether  the  presence  of  copper  was  harmful  or  not, 
but  he  quite  agreed  with  the  author  that  copper  ought  not  to  be 
present  in  quantity  in  food  and  drugs.  He  could  not  agree  with 
Messrs.  Paul  and  Kingzett  in  their  opinion  that  a  considerable 
amount  of  copper  could  be  taken  into  the  system  without  doing 
harm. 


GENERAL  BUSINESS. 
Bell  and  Hills  Library  Fond. 

Mr.  Plowman  said  the  books  provided  by  the  Bell  and  Hills  Fund 
were  placed  on  the  table.  The  fact  had  already  been  alluded  to 
that  the  visit  of  the  Conference  had  caused  a  chemists'  associa- 
tion to  be  formed  in  Hastings.  He  might  say  that  when  he  came 
down  on  previous  occasions  to  make  arrangements,  he  found  that  a 
local  association  had  been  conceived,  but  it  was  not  actually  born. 
But  it  only  required  a  slight  stimulus  from  the  visit  of  the  Conference 
to  cause  the  association  to  spring  into  life.  These  books  were  given 
from  a  fund  provided  by  the  generosity  of  Mr.  Thomas  Hyde  Hills. 
There  were  also  the  **Pharmacographia**  and  the  "Science  Papers," 
presented  by  Mr.  Thomas  Haubnry  in  memory  of  his  brother,  and 
besides  these  there  was  the  "  Year- Book  of  Pharmacy,*'  which  the 
Conference  itself  granted  to  the  new  association,  and  would  continue 
to  send  from  year  to  year. 
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The  President,  addressiDg  Mr.  Eossiter  and  the  members  of  the 
local  Association,  said  it  gave  him  great  pleasure  in  his  official 
capacity  to  hand  over  this  handsome  array  of  books  to  the  keeping 
of  the  new  Association  now  being  formed  in  Hastings,  and  he 
hoped  that  they  would  form  a  nnclens  for  that  instmctive  library 
which  he  had  no  doabt  woald  be  established. 

Mr.  F.  RossiTER,  on  behalf  of  the  Hastings  Chemists  and  Dmggists' 
Association,  begged  to  return  most  sincere  thanks  for  this  handsome 
set  of  books.     In  the  first  place  thanks  were  due  to  the  Conference 
for  having  been  the  means  of  establishing  an  association  to  which 
alone  the  grant  could  be   made,   and  further  he  might   say  the 
chemists  of  Hastings  should  almost  pass  a  vote  of  thanks  to  the 
British  Association  for  going  to  Canada  this  year,  for  had  its  meet- 
ing taken  place  in  any  town  in  Great  Britain,  Hastings  would  not 
have  had  the  distinguished  honour  of  the  Pharmaceutical  Conference 
meeting  there.     He  could  only  say  with  regard  to  the  active  part 
which  Mr.  Plowman  had  been  kind  enough  to  give  him  credit  for 
in  the  formation  of  the  Association,  that  he  must  disclaim  having 
exceeded  in  any  way  what  had  been  done  by  several  other  members, 
especially  Mr.    Bell.     For  some   time   there  had   been  a  talk  of 
forming  an  association  in  Hastings — and  it  must  seem  strange  that 
an  anpient  town,  which  in  times  past  had  shown  such  energy  and 
spirit,  had,  so  far  as  regards  pharmacy,  allowed  other  towns  to  lead 
the  way.     He  must  admit  that  for  some  time  they  had  been  living 
in  a  sort  of  fossil  state,  not  perhaps  quite  so  petrified  as  the  fossil  to 
which   Mr.   Key  worth  had  referred   that  morning,  but   ready  to 
spring  into  active  existence  at  the  touch  of  the  magician's  wand, 
SQch  as  was  furnished  by  the  visit  of  the  Conference.     These  hand- 
some books  would  form  a  nucleus  of  a  library,  and  he  was  sore  it 
would  be  a  pleasure  to  all  the  members  to  make  additions  to  it  as 
time  went  on,  and  they  would  at  all  times,  looking  at  these  books, 
feel  a  great  incentive  to  do  what  they  could  for  pharmacy  and  for 
their  brother  pharmacists,  and  would  be  reminded  of  this  happy 
occasion. 


Place  of  Meeting  for  1885. 

Mr.  Benqer  said  it  would  be  remembered  that  the  Conference 
had  received  an  invitation  to  go  to  Aberdeen  this  year,  which  was 
withdrawn  because  the  British  Association  proposed  to  meet  there 
next  year.     That  invitation  had  been  very  cordially  renewed,  and 
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he  had  a  letter  from  Mr.  StrachaD,  Honorary  Secretary  of  the 
Aberdeen  Society,  which  he  would  read.  Mr.  Kay  had  come  all  the 
way  from  Aberdeen  to  offer  personally  a  renewal  of  the  invitation, 
bnt  Mr.  Kay  wished  him  to  read  a  letter  which  he  received  from 
Mr.  Strachan  a  few  days  ago.  It  was  as  follows  : — "  I  expect  Mr. 
Kay  will  be  present  at  your  Conference,  but  if  he  is  unable  you 
will  understand  that  our  invitation  is  none  the  less  heartv  because  it 
is  in  black  and  white  instead  of  vivd  voce.  Our  endeavour  will  be  to 
make  the  meeting  as  interesting  as  we  possibly  can. — Yours  truly, 
H.  Strachan." 

Mr.  ELay  begged  to  thank  the  meeting  very  much  for  the  warm 
reception  given  to  this  proposal.  He  did  not  know  if  this  expression 
of  feeling  was  due  to  any  merits  Aberdeen  might  possess,  or  to  the 
present  state  of  the  atmosphere,  which  made  them  all  feel  that  it 
would  be  pleasant  to  get  a  few  degrees  nearer  the  North  Pole — 
which  they  certainly  would  be  in  crossing  the  Grampians.  He 
felt  that  Aberdeen  as  a  watering-place  had  no  such  attractions  as 
Hastings  and  St.  Leonards,  but  it  was  an  ancient  university  city 
and  claimed  to  be  the  capital  of  the  North  of  Scotland.  It  had  one 
advantage  over  Hastings,  a  Chemists*  Association  had  been  estab- 
lished in  Aberdeen  for  nearly  fifty  years.  This  association  had  been 
of  great  advantage  to  the  chemists,  and  had  done  very  good  work 
in  the  district,  if  it  had  not  made  its  name  known  in  the  south.  A 
few  of  the  original  members,  who  assisted  Jacob  Bell  in  the 
formation  of  the  Pharmaceutical  Society,  were  looking  forward  to 
meeting  many  who  were  associated  with  them  in  this  great  work. 
This  Conference  had  given  him  an  opportunity  of  meeting  a  few 
old  friends  and  many  gentlemen,  also,  who  were  only  known  to- 
him  previously  by  reputation.  He  knew  it  was  the  desire  of  the 
chemists  in  the  north  to  make  the  acquaintance  of  gentlemen 
eminent  in  their  profession,  whom  they  highly  respected  for  their 
efforts  in  forwarding  the  interests  of  pharmacy.  The  medical  pro- 
fession in  the  district  were  also  interested  in  and  looking  forward 
to  the  visit  of  the  Pharmaceutical  Conference.  He  need  not  repeat 
that  it  would  be  a  very  great  pleasure  indeed  to  see  as  many  as 
possibly  could  come,  and  they  would  try  to  make  the  visit  ns- 
pleasant  as  possible. 

Mr.  Benger  moved  that  the  kind  invitation  received  from 
Aberdeen  be  gratefully  accepted.  They  had  had  very  pleasant 
meetings  in  some  of  the  Scotch  cities  and  towns  before,  and  he  was 
sure  they  would  look  forward  very  much  to  this  visit  next  year. 

Mr.  Plowman  seconded  the  motion. 

9  Q 
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The  President  said  the  time  woald  be  fixed  hereafter,  when  the 
exact  date  of  the  meeting  of  the  British  Association  was  known. 
The  resolution  was  then  carried  unanimonsly. 

Election  of  Officers. 

Mr.  Radley  and  Mr.  Clark  were  appointed  scrutineers  of  the 
ballot  papers. 

The  President  said  it  would  be  observed  that  certain  alterations 
of  a  very  serious  character  had  been  made  in  the  list  of  officials ;  he 
alluded  more  especially  to  the  fact  that  the  Conference  was  about  to 
lose  one  of  the  Honorary  General  Secretaries  who  had  been  for  so 
many  years  connected  with  them,  Mr.  Benger.  It  was  with  great  re- 
luctance that  the  Conference  heard  that  Mr.  Benger  could  no  longer 
fulfil  the  duties  of  the  office.  Dr.  Thresh  had  been  named  as  a  sub- 
stitute, and  he  had  no  doubt  he  would  prove  a  most  efficient  one,  but 
he  must  say  personally  he  was  very  sorry  the  change  had  occurred 
during  the  timo  of  his  presidency.  Misfortunes  never  came  alone, 
and  not  only  did  Mr.  Benger  retire,  but  their  old  and  tried  friend, 
Mr.  Ekin,  who  had  been  Treasurer  for  the  last  seven  years,  also 
found  it  impossible  to  continue  to  carry  out  the  duties  of  his  office 
as  he  would  wish,  and  it  was  his  desire  also  to  retire.  This  was  an 
office  which,  perhaps,  could  bo  filled  more  easily  than  that  of 
General  Secretary,  whose  work  extended  over  a  much  longer  period 
than  that  of  Treasurer,  whose  duties  were  really  confined  to  a  short 
period,  whereas  the  General  Secretary  required  constant  energy  and 
attention  throughout  the  whole  year.  It  would  be  for  the  members 
present  to  say  if  they  would  elect  the  gentlemen  suggested,  vi*., 
Mr.  Umney  as  Treasurer  and  Dr.  Thresh  as  Secretary.  In  the  mean- 
time he  could  only  express  the  great  regret  which  he  himself  felt  at 
the  loss  of  these  two  gentlemen,  who  had  so  worthily  filled  those 
two  offices,  and  he  begged  formally  and  emphatically  to  move  a 
vote  of  thanks  to  these  gentlemen  for  their  services  to  the  Con- 
ference in  past  years. 

Mr.  ScHACHT  said  he  felt  it  a  great  privilege  to  be  allowed  to 
second  this  vote  of  thanks.  These  gentlemen  were  amongst  his 
oldest  professional  friends,  and  it  gave  him  great  pleasure  to  second 
ti}is  motion.  It  would  have  been  much  more  pleasing  if  one  could 
have  thanked  them  for  their  past  services  before  they  altogether  got 
out  of  harness ;  but  unfortunately  one  had  to  say  good-bye  at  the 
same  time,  and  the  satisfaction  of  saying  '^  thank  you  *'  was  sadly 
mingled  with  regret  at  the  necessity  for  parting  with  such  excellent 
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fellow-labourers.  Whilst  Mr.  Bonger  was  Honorary  Secretary  one 
felt  there  was  no  occasion  to  think  about  the  details  of  the  business 
arrangements,  for  the  Conference  was  almost  certain  to  go  well, 
wherever  it  was  held,  so  long  as  he  and  his  colleague  had  the 
direction  of  affairs,  and  the  other  members  of  the  Committee  felt 
relieved  of  a  great  deal  of  responsibility.  Notwithstanding  the 
abilities  of  Dr.  Thresh,  who  was  proposed  to  succeed  him,  he  felt 
they  must  all  be  a  little  more  anxious  in  future  as  to  the  success  of 
the  meetings,  and  it  would  become  more  the  duty  of  every  indi- 
vidual member  to  exert  himself  than  in  the  past.  There  were  men 
who  were  respected  and  men  who  were  loved,  and  it  was  just 
possible  that  the  latter  were  the  most  powerful  in  all  organizations 
that  aimed  to  control  human  beings.  Both  Mr.  Ekin  and  Mr. 
Benger  were  men  of  this  order,  ajid,  though  thanking  them  warmly 
for  their  services  in  the  past,  he  could  not  help  expressing  real  sor- 
row that  the  Conference  was  about  to  lose  them  for  the  future. 

Mr.  Plowman  said  he  could  not  allow  the  opportunity  to  pass 
without  saying  a  few  words.  With  regard  to  the  general  loss  which 
the  Conference  had  sustained  by  the  retirement  of  these  two  gentle- 
men, he  need  not  add  one  word  to  what  had  been  said,  but  he 
should  like  to  say  a  few  words  on  the  personal  aspect  of  the  ques- 
tion. When  he  took  office  three  years  ago  it  was  with  considerable 
diffidence,  but  his  hesitation  was  entirely  removed  after  a  brief  ex- 
perience of  his  colleagues.  The  cordial  way  in  which  Mr.  Benger 
met  and  helped  him,  and  actually  took  on  his  own  shoulders  bur- 
dens which  properly  belonged  to  him  (Mr.  Plowman)  was  such  that 
he  was  happy  to  say  he  had  been  able  to  do  his  share  of  the  work 
with  very  little  trouble  and  inconvenience  to  himself.  They  had 
worked  together  with  the  most  complete  harmony  during  the  whole 
of  this  time,  and  he  was  pleased  to  say  that  their  intercourse  on 
Conference  business  had  more  closely  cemented  a  friendship  which 
had  previously  existed,  and  which  he  hoped  would  last  as  long  as 
life  itself. 

The  resolution  having  been  carried  unanimously, 
Mr.  Bengeb  said  he  was  quite  overcome  by  the  kind  things 
which  had  been  said  about  him.  Only  one  thing  would  have  added 
to  his  gratification,  and  that  would  be  a  knowledge  that  he  had  better 
deserved  what  had  been  said.  The  mere  fact  of  his  having  served 
father  actively  as  a  Secretary  a  body  which  had  done  so  much  to 
advance  pharmacy  and  to  promote  good  feeling  and  good  fellowship 
amongst  pharmacists  was  in  itself  a  full  reward.  This  he  had  oon- 
stanily  realized  as  the  work  went  on.     He  looked  forward  with 
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confidence  to  the  future  Conference,  so  long  as  his  energetio  and 
accomplished  friends  Mr.  Plowman  and  Dr.  Thresh  were  at  the 
helm ;  but  should  always  look  back  with  yery  much  pleasure  to  the 
thirteen  years  in  which  he  had  served  it  to  the  best  of  his  alnlity. 

The  Scrutineers  here  returned  and  reported  that  the  foUowiiig 
gentlemen  had  been  unanimously  elected  : — 

Fresidmt. — J.  B.  Stephenson,  Edinburgh. 

Vice-Presidents. — F.  Baden  Benger,  F.C.S.,  Manchester ;  M.  Ctr- 
t«ighe,  F.I.C.,  F.C.S.,  London ;  C.  Ekin,  F.C.a,  London ;  J.  P. 
Kay,  Aberdeen. 

Treasurer, — C.  Umney,  F.I.C.,  P.C.S.,  London. 

Honorary  General  Secretaries. — S.  Plowman,  F.LC,  H.BwCS^ 
London ;  J.  C.  Thresh,  D.Sc,  F.C.S.,  Buxton. 

Other  Members  of  Executive  Committee. — S.  B.  Atkins,  Salisbnry; 
J.  A.  Bell,  Hastings;  J.  Borland,  F.C.S.,  F.B.M.S.,  Kilmaxnoek; 
J.  E.   Brunker,   M.A.,  Dublin;  W.  Hills,  F.G.S.,  London;  D.B. 
Dott,   F.R.S.E.,   Edinburgh;  W.  A.  H.  Naylor,  F.C.S.,  London 
J.  Sim,  Aberdeen  ;  W.  H.  Symons,  F.C.S.,  F.B.M.S.,  London. 

Ijocal  Secrttari/.  —A.  Straohan,  Aberdeen. 

Auditors. — A.  I.  Joseph,  Hastings,  and  J.  Paterson,  Aberdeen. 

Mr.  Atkins  then  moved — 

**  That  the  cordial  thanks  of  the  non-resident  members  of  the 
British  Pharmaceutical  Conference  be  given  to  the  Lootl 
Committee,  especially  to  Messrs.  Bell,  Bossiter,  Keywnrthi 
and  Joseph,  for  the  very  successful  manner  in  whioh  the 
arrangements  connected  with  the  Hastings  visit  had  been 
carried  out.** 

He  was  almost  afraid  to  add  anything  for  fear  of  weakeniiig  the 
force  of  this  well-drawn  resolution.  It  would  be  nngenerovs  to 
allow  those  services  which  had  been  so  generously  and  couzteoasly 
rendered  to  be  acknowledged  in  a  mere  formal  manner.  The  Local 
Committee  had  had  the  good  fortune  of  having  good  weather; 
whether  they  had  taken  any  s{>ecial  pains  to  secure  that  he  did  aot 
know,  but  they  certainly  had  had  a  meeting  which  he  Tentued  to 
think  would  go  a  long  way  to  solve  the  still  open  qaestkm  as  to 
whether  a  good  meeting  could  be  realised  apart  from  the  visit  of 
the  British  Association.  That  was  a  question  on  whioih  thw 
would  be  perhaps  a  diversity  of  opinion,  but  in  so  far  as  the  action  aid 
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co-operation  of  the  Local  Committee  were  concerned,  there  conld  bo 
no  doabt  whatever  left.  He  felt  that  this  resolution  was  slightly 
premature,  inasmuch  as  some  of  the  social  features  of  the  gathering 
bad  yet  to  be  realized,  but  inasmuch  as  gratitude  had  been  defined 
as  a  lively  seuse  of  favours  yet  to  come,  there  would  be  no  incon- 
sistency in  passing  the  resolution  at  this  early  stage.  He  knew 
personally  how  indefatigable  had  been  the  energy  of  the  gentlemen 
whose  names  had  been  mentioned,  and  he  had  no  doubt  that  the 
others  associated  with  them  had  been  equally  zealous.  Those  who 
bad  come  some  distance  to  the  meeting  felt  under  great  obligations 
to  them,  and  he  begged  to  assure  them  that  he  represented  the 
opinion  of  all  non-resident  members  in  thanking  them,  however 
inadequately,  for  their  kindness. 

Mr.  Wells  (Dubliu)  had  great  pleasure  in  seconding  the  vote 
of  thanks,  though  anything  he  might  have  said  in  support  of  it  had 
already  been  anticipated  by  Mr.  Atkins.  With  regard  to  the  suc- 
cess of  the  meeting,  he  thought  this  year's  was  hardly  a  fair  speci- 
men, because  there  had  been  several  conferences  held  within  the 
last  few  weeks,  but  for  which  two  other  gentlemen  from  Dublin 
would  have  accompanied  him.  He  begged  to  heartily  thank  the 
Local  Committee  for  the  way  in  which  the  Conference  had  been 
received. 

The  resolution  having  been  carried  unanimously, 

Mr.  J.  Bell,  in  response,  said  as  they  had  yet  the  social  aspect 
of  the  question  to  look  forward  to,  it  would  be  far  better  for  him  to 
leave  the  expressions  he  might  wish  to  give  until  afterwards. 

Mr.  F.  Bossiter  said  he  was  not  prepared  for  this  vote  of  thanks, 
as  be  felt  all  through  that  the  Conference  had  done  the  town  a 
great  honour  in  coming,  and  he  could  safely  say  for  the  whole  of 
the  Committee  that  it  had  been  a  work  of  great  pleasure  to  them. 
So  far  from  it  being  any  trouble,  it  was  only  a  little  pleasurable 
excitement,  and  if  there  had  been  any  little  error  or  forgetfulness, 
he  hoped  it  would  be  kindly  excused. 

Mr.  KiNNiNMONT  then  moved — 

"  That  the  hearty  thanks  of  the  Conference  be  accorded  to  the 
President  for  the  very  able  and  courteous  manner  in 
which  he  has  conducted  the  business  of  the  meeting.*' 

He  said  with  regard  to  his  ability  there  could  not  be  two  opinions, 
and  as  to  his  courteousness,  no  one  could  surpass  him  in  such  a 
position.    From  the  time  he  first  took  his  place  until  the  present 
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moment,  be  bad  disimgnisbed  bimself  for  bis  kindness,  ability,  aldl] 
in  saying  time,  and  saying  exactly  wbat  sbould  be  said.  His 
address,  wbicb  bad  before  been  referred  to,  was  most  valoable,  and 
be  bad  remarked  on  tbis  as  on  preyioos  occasions  wben  be  met 
Mr.  Williams,  bow  conrteons  be  was  in  listening  patiently  to  all  tbe 
remarks  wbicb  were  made,  many  of  wbicb  mnst  seem  a  great 
repetition  to  bim,  bat  tbat  did  not  prevent  bim  listening  to  tbem 
patiently  once  more. 

Mr.  Ttber  seconded  tbe  vote  of  tbanks.     He  said  reference  bad 
been  made  to  tbe  social  qualities  of  Mr.  Williams,  and  tboagb  bis 
personal  acquaintance  witb  bim  was  of  somewbat  recent  date,  from 
wbat  be  bad  beard  and  seen,  be  conld  most  empbatically  endorse 
all  tbat  had  been  said.     Mr.  Williams  was  one  of  the  few  men  who 
cultivated  the  art  of  speaking  the  absolute  truth  in  tbe  pleasantest 
possible  way.     He  spoke  with  the  air  of  a  man  who  believed  all  be 
said,  and  his  words  carried  conviction  with  them.     Tbe  effect  lefl 
on  bis  mind  was  that  wben  Mr.  Williams  sbould  have   ceased  to 
actively  exert  an  influence — a  great  personal  as  well  as  a  great 
scientific    influence  based   on  bis    experience  and  reputation — it 
would  be  thorougly  understood  that  all  the  encomiums  passed  upon 
bim  certainly  fell  short  of  the  truth.     With  reg^ard  to  tbe  intro- 
ductory address,  they  had  been  reminded  that  it  was  a  return  to 
the  good  old  practice.     He  was  not  at  all  sure  tbat  it  was  so,  for 
there  were  disadvantages  in  having  a  mere  hash  up  of  wbat  every- 
body knew,  as   be  was  bound    to  say  some  of  the  presidential 
addresses  bad  been ;  but  be  very  much  doubted  whether  all  or  any 
of  them  recollected  or  bad  read  or  knew  all  tbe  facts  wbicb  Mr. 
Williams  brought  within  a  narrow  and  clear  compass  in  such  a  way 
ns  those  who  had  any  memory  at  all,  or  any  scientific  recollection, 
or  any  scientific  use  of  the  imagination,  would  ever  retain  a  vivid 
impression  of.     It   was  a  most  valuable  and  suggestive  address. 
There  were  two  or  three  points  in  it  wbicb  bad  brought  back  to 
him  scattered  recollections  of  good  resolutions  which  they  all  knew 
paved  the  road  to  a  certain  place  which  might  be  the  Hades  of  the 
destruction  of  fortune,  or  loss  of  one,  and  when  a  man  of  Mr. 
William's  experience  gave  a  youngster  like  bimself,  who  sometimes 
wanted  tbem,  bints  of  this  kind,  he  was  profoundly  grateful  to  bim, 
and  judging  that  other  people  were  like  bimself,  be  coxdd  only  sup- 
pose they  would  sympathize  with  him,  and  cordially  support  the 
expression  of  gratitude  he  personally  felt  for  tbe  suggestiveness  and 
appropriateness  of  that  address.     With  regard  to  the  way  in  wbidi 
Mr.  Williams  bad  filled  the  post  of  President  of  tbe  meetings,  he 
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only  regretted  that  what  seemed  to  have  been  a  common  practice, 
to  re-elect  the  President  for  a  second  year,  had  not  been  followed  in 
his  case,  and  he  presumed  there  were  reasons  why  Mr.  Williams 
could  not  be  prevailed  upon  to  continue  office  as  so  many  eminent 
men  had  done  before.  He  knew  none  of  them  except  Mr.  Reynolds 
and  Professor  Attfield,  and  therefore  he  might  be  excused  if  he  said 
emphatically  that  he  only  knew  of  them  as  historical  pharmacists, 
and  by  the  work  they  had  done,  bat  none  of  them  stood  higher  in 
the  estimation,  either  of  pharmacists  or  of  practical  men,  than  did 
Mr.  Williams. 

Mr.  Frazer  said  having  sat  for  ten  years  side  by  side  with  Mr. 
Williams  at  the  monthly  meetings  of  the  Council  of  the  Pharma- 
ceutical Society,  he  could  not  refrain  from  adding  just  a  word  to 
say  how  deeply  he  sympathised  with  what  had  been  said,  and  what 
gratification  it  had  given  him  to  be  present  during  those  two  days. 

Mr.  Atkins  also  desired  to  support  the  resolution.  He  felt  it 
would  be  a  great  neglect  if  they  allowed  such  services  as  the  Chair- 
man had  rendered  to  pass  without  a  very  warm  and  widespread 
recognition.  Ho  had  known  Mr.  Williams  many  years  on  the 
London  Council,  and  could  bear  testimony  to  all  that  had  been  said 
as  to  his  straightforwardness,  and  to  his  great  liberality,  a  feature 
perhaps  which  had  not  been  recognised,  for  only  those  who  knew 
something  of  his  private  life  knew  the  generous  acts  of  liberality  he 
was  constantly  rendering.  He  entirely  agreed  with  previous 
speakers  as  to  the  kindly  way  in  which  he  listened  to  all  criticisms, 
whether  relevant  or  irrelevant ;  all  that  they  knew,  but  he  was 
glad  to  have  this  opportunity  of  bearing  testimony  to  the  weight 
of  the  words  uttered  yesterday  in  the  President's  address.  The 
highest  compliment  they  could  pay  to  it  was  to  read  it  carefully 
and  to  well  weigh  it,  for  he  felt  sure  that  all  those  utterances  would 
bear  frequent  reperusal.  That  address  was  not  simply  a  resume 
of  great  and  extensive  reading,  of  large  and  very  wide  personal 
observation  and  experimental  work,  but  it  was  the  result  of  long, 
patient  digestion  of  the  works  of  a  vast  field  of  inquiry,  and  he  took 
it  as  a  high  compliment  to  the  members  of  the  Conference  that  a 
man  like  !Mr.  Williams,  so  busy  and  full  of  work,  should  have 
taken  pains,  thoughtfully  and  deliberately,  to  prepare  that  address 
for  their  consideration. 

Mr.  SCHACHT  said  the  motion  of  course  could  not  be  put  from 
the  chair,  and  therefore  as  the  senior  Vice-President  he  would 
assume  that  function.  At  the  same  time  he  wished  to  say  how 
completely  be  agteed  with  every  word  of  approbation  that  had 
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been  said  with  regard  both  to  the  President's  address  and  his  con- 
duct in  the  chair.  It  might  be  thought  to  be  a  perfectly  easy 
thing  to  sit  in  a  chair  and  to  conduct  a  meeting  like  that,  and  he 
was  foolish  enough  to  think  so  himself  until  he  found  bj  experience 
how  much  more  difficult  it  was  than  it  appeared  to  be.  He  had 
never  seen  the  meetings  of  the  Conference  conducted  with  more 
courtesy,  delicacy,  and  tact,  than  the  present.  With  regard  to  the 
address,  it  seemed  to  him  to  be  a  masterpiece  of  judicious  exposi- 
tion and  thought ;  although  it  touched  on  some  delicate  and  serious 
matters,  it  carefully  avoided  any  extreme  expression  of  opinion,  such 
as  might  be  calculated  in  some  quarters  to  raise  opposition.  That 
reticence  of  expression  and  self-restraint  he  thought  showed  more 
power  than  more  vehement  language  would  have  done.  He  was 
sure  the  proposition  would  be  carried  by  acclamation. 
The  resolution  was  carried  by  acclamation. 


The  President,  who  was  much  affected  by  the  warmth  of  the 
reception  accorded  to  the  resolution,  said :  G-entlemen,  I  thank  yoa. 
To  say  that  I  could  listen  unmoved  to  such  expressions  would  be 
.-.affectation. 


THE  EXCURSION. 

t)n  Thursday  morning  a  party  of  about  one  hundred  ladies  and 
gentlemen  left  the  Castle  Hotel  in  four-horsed  breaks  and  other 
vehicles,  which  proceeded  along  the  beautifully  wooded  road  to 
Battle  Abbey.  Arrived  there,  a  guide  accompanied  the  party 
through  the  different  parts  of  the  Abbey  and  grounds,  and  his 
description  of  the  Battle  of  Hastings  was  kindly  supplemented  and 
to  some  extent  contradicted  by  a  lucid  statement  from  Mr.  Thomas 
Horsham  Cole,  a  local  antiquary.  Whilst  the  party  was  passing 
tlirough  the  beautiful  library,  the  Duke  of  Cleveland  entered  and 
gave  a  most  courteous  welcome.  From  Battle  the  company  pro- 
ceeded to  Ashburnham,  where  they  were  admitted  to  the  rare 
privilege  of  seeing  the  famoas  artistic,  literary,  and  other  treasures 
of  that  mansion,  many  of  them  specially  associated  with  the  Stuart 
kings,  and  of  strolling  through  the  beautiful  gardens  and  grounds. 
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Norraanhnrst  was  next  visited,  but  before  veDtnring  upon  the 
inspection  of  the  wonderfal  collection  of  curiosities  accumalated 
there  by  Sir  Thomas  Brassey  and  his  lady,  the  company  lunched 
together  in  the  tennis  court.  After  lingering  about  this  beautiful 
spot  till  the  last  moment,  a  rapid  drive  brought  the  company  back 
to  Hastings,  and  within  half  an  hour  many  of  them  were  travelling 
as  fast  as  steam  would  allow  to  all  parts  of  the  kingdom. 
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ON  LIFE  AND  ON  VITAL  ACTION.    5«. 
THE  MYSTERY  OP  LIFE.    3<.  6d.     Two  Coloured  Plates. 
LIFE  THEORIES  AND  RELIGIOUS  THOUGHT.    5a.  6cf. 
THE  "  MACHINERY  "  OF  LIFE.    2^. 

London  :  J.  &  A.  CHURCHILL.      Philadelphia  :  LINDSAY  &  BLAKISTON. 

H-   K.   LEWIS'S   NEW   PUBLICATIONS. 

NOTES   ON    MATERIA   MEDICA  AND   PHARMACY. 

By  Frederick  T.  Roberts,  M.D.,  B.Sc,  F.R.C.P.,  Examiner  in  Materia 
Medica  in  the  University  of  London ;  Professor  of  Therapeutics  in  Univer- 
sity College,  etc.    Fcap.  Svo,  7«.  Gd. 

A  HANDBOOK  OF  THERAPEUTICS.    By  Sydney  Ringer, 

M.D.,  Professor  of  Medicine  in  University  College,  Physician  to  University 
College  Hospital,  etc.    Eleventh  Edition,  8vo.  [In  Preparation, 

A   PRACTICAL  TREATISE    ON    MATERIA   MEDICA 

AND  THERAPEUTICS.    By  Roberts  Bartholow,  M.A.,  M.D.,  Professor 
of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  College, 
Philadelphia.    Fifth  Edition,  large  8vo,  18«. 
LONDON :  H.  K.  LEWIS,  136,  GOWER  STREET,  W.C. 

Ninth  Edition,    Illustrated,    Post  8vo,  IBs, 

CHEMISTRY:    General,    Medical    and    Pharmaceutical: 

Including  the  Chemistrt  of  the  British  Phabmacopceia.  By  JonM 
Atttield,  Ph.D.,  F.C.S.,  Professor  of  Practical  Chemistry  to  the  Pharma- 
ceutical Society  of  Great  Britain,  etc. 

London  :   JOHN  VAN  VOORST.  1,  Paternoster  Row. 

Fourth  Edition f  Crown  Quo,  price  12*.  6d, 

R.  SCORESBY-JACKSON'S  NOTE-BOOK   OF  MATERIA 

MEDICA,  PHARMACOLOGY,  and  THERAPEUTICS.     Revised,  and 
brought  down  to  the  present  date  hy  Dr.  Francis  W.  Moinel,  F.R.C.P. 


D 


Edinbuboh:  MACLACHLAN  A  STEWART. 
Londoh:  SIMPKIN.  MARSHALL  A  CO..  StationerB*  HaU  Court 
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Third  EUtioH.    RevUed  and  Bnlarged.    Cloth,  10$.  9d. ;  hcUf-tound,  lit. 


THE     BRITISH 

HOH(EOFATHIG    FHABMAOOPffilA, 

PUBLIBRID  rOB  THE 

BIUTISH  HOMGBOPATHIO  80011177 

BT 

E.  GOULD  &  SON, 

HOMOBOPATHIC  CHEMISTS  AND  MEDICAL  PUBLISHERS, 

69,  MOORGATE  STREET,  LONDON,  E.G. 

Price  Litti  of  Kedidnes,  Kedidne  ChMto,  fte.,  po«t  firM  to  aay  9«tt<«f  tho  WoiU. 

Fifth  EdiHon,  One  Shilling. 

ERRORS  OF  HOMEOPATHY. 

By  DR.  BARR  MEADOWS. 

Author  of  *' Emptions :  their  Beal  Natnre  and  BatioiUkl  TremtiAent";  Fbjsieiaft 
(twenty  years)  to  the  National  Inatitntion  for  Diseases  of  the  Skin. 

"  Dr.  Meadows  has  done  good  service  to  his  profession  by  publishing  this 
work."  

LONDON :  C.  HILL,  154,  WESTMINSTER  BRIDGE  BOAD. 
Second  Edition,  enlarged,  price  4t. 

INGE'S    LATIN    GRAMMAR. 


THE  Um  6RAHIAR  OF  PHABIACY. 

FOB  THE  USE   OF 

MEDICAL  AND  PHARMACEUTICAL  STUDENTS. 

WITH  AN  ESSAY  ON  THE  READING  OF  LATIN  PRESCRIPTIONS. 

By  JOSEPH  INCE,  A.K.C.,  F.C.S.,  F.L.S. 

Forriverly  Examifur  and  Member  of  Council  of  the  PliarmaceuUcal  Society  of  Great  JBritatK. 


The  latest  arraagexnents  Now  adopted  in  Public  School 
Teaching  have  been  introduced,  combined  inrith  technical 
instruction  bearing  on  Pharmacy  and  Medicine.  The 
quantities  of  all  the  Latin  Tvords  are  marked,  and  full 
explanation  is  given  of  Latin  construction,  mrith  special 
reference  to  the  reading  and  translation  of  prescriptions. 
A  complete  Vocabulary  is  appended. 


LONDON:  BAILLIlSRE,  TINDALL  A  COX, 

20,  KING  WILLIAM  STREET,  STRAND. 
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STAMMERING, 

STUTTERING,  LISPING,  FALSETTO,  recent  or  of  long 
standing,  due  to  Nervousness,  etc.,  irrespective  of  Age 
or  Sex  (witlwui  any  Mechanical  Appliances)^  REMOVED  by 
Dr.  ALTSCHUL,  who  has  made  the  above  his  Special 
Life-long  Study.     Children  Taught. 

Confidence  given.     Easy,  Rational  Method. 

THE   VOICE   DEVELOPED  AND   STRENGTHENED. 

MEMBERS  of  both  Houses  of  Parliament,  Distinguidied 
Members  of  the  Medical  Profession,  Public  Lecturers 
and  Readers,  Professors  of  Elocution,  etc.,  owe  often  their 
Success,  exclusivehjy  to  Dr.  Altschql's  Practical  Tuition  in 

PUBLIC    SPEAKING. 


De.  ALTSCHUL,  9,  Old  Bond   Street,  London,  W. 

(Also  at  Brighton  and  Hastings.) 


32,  LuDGATB  Hill,  London. 

Messrs.  ORRIDQE  A  Co.,  Chemists'  Transfer  Agents, 

liaj  be  oonaalted  at  the  above  addresa  on  matters  of  Salb,  Pubchabi,  and  VALUikTioi'. 

Th%  BiiBiness  ooodneted  Iqr  Meesra.  Obbibob  ft  Ca  has  been  known  as  a  Transfer 
Agenpy  in  the  advertising  columns  of  the  Phabmaobuxzcaji  Joubvaji  sinoe  the  year  1846, 
and  is  well  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  flrom  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  fikely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  facilitate  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  obtain. 

N.B.-NO  CHABGE  TO  FCJBCHABEBB. 

NORTHERN    TRANSFER    AGENCY. 


THOMAS  TOMLINSON  k  SON,  Commercial  Agents  and  Valuers,  41,  Corporation  Street, 
Manchester.  Thirty^six  years*  practical  experience.  Have  had  more  experience  and 
come  into  more  immediate  contact  with  the  Drag  Trade  than  most  other  valuers,  and 
consequently  always  give  satisfaction  to  either  buyers  or  sellers.  Open  valuations  and 
inventories  for  stocktaking,  etc.    Businesses  investigated. 

T««t{monuiZs  a«  to  proficiency  from  Soliciiort  and  former  cli«n(«  may  he  had  on  application. 

SCHOOL  OF  MIDWIFERY,  BRITISH  LYING-IN  HOSPITAL 

Educated  Ladies  are  received  in  this  Institution  to  be  instructed  in  Midwifery. 
Clinical  and  Theoretical  Lectures  are  delivered  by  the  Physicians.  They  have 
efvery  facility  for  obtaining  a  thorough  practical  education.  Respectable  women 
are  also  received  to  be  trained  as  Monthly  Nurses.  For  terms  and  particulars 
apply  to  the  Matron,  Endell  Street,  Long  Acre,  London. 
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EST-A.BI-.ISIIEID      1842. 

THE   SCHOOL   OP  PHARMACY 

Of  the  Pharmaceutical  Society  of  Great  Britain. 

Chemistry  and  Phannacy,  Prof.  Bedwood,  F.I.C,  etc.,  and  Mr.  Dunstan,  F.C.S. 

Botany  and  Materia  Medica,  Prof.  Bbntley,  M.B.C.S.,  etc. 

Practical  Chemistry,  Prof.  Attfieij),  F.B.S.,  etc. 

Demonstrators,  Mr.  F.  W.  Short,  and  Mr.  E.  J.  Eastes. 

FORTY-SECOND  SESSION,  1884^EXTENDING"FR0iyi  OCTOBER  1  TO  JULY  31. 

Application  for  Admission  to  the  Schooltfor  Prospectuses ^  or  for  further  infor- 

Illation^  may  he  made  to  the  Professors  or  their  Assistants  in  the  Lecture  Jtoom 

or  Laboratories,  17,  Bloomsbury  Square,  London,  W,C, 

The  EMurgh  School  of  Phannacy  and  Chemistry, 

MARSHALL   STREET,   NICOLSON   SQUARE. 

Established  in  1878. 
Tas  Lecture  Rooms  and  Laboratories  of  this  School  haye  been  removed  to  much  lArser 
prcmiBcs,  and  ofiFer  increased  facilities  for  Pharmaceutical  Students  becoming  practicsklly 
acquainted  with  their  subjects.  The  Student's  progress  is  tested  from  Ume  to  time  by  oral 
and  practical  examinations,  and  the  Botanical  Gardens  are  visited,  the  teacher  giving 
dompustratioiis  on  the  plants.  Great  additions  have  been  made  to  Uie  Maaenms,  where 
Students  can  read  with  the  various  specimens.  Medals  and  honours  certificate  are 
awarded  by  competitive  examinations  at  the  close  of  each  session. 

Hitherto  one  Session  of  three  months  has  been  found  to  be  sufScient  where  the  candidate 
possessed  previous  knowledge  in  his  subjects,  but  a  Second  Course  can  be  taken  at  a 
reduced  fee. 

For  particulars,  apply  to 

R.  URQUHART,  Secretary. 

Twenty-five  per  cent,  off  Printed   List  of 
Fees  for  Analysis  is  allowed  to  Chemists 

and  Druggists  by 

CEABLES  HEISCH,  F.C.S.,  FXC. 

{Late  Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital),  Superintending  Gas  Examiner  to 

the  Corporation  of  the  City  of  London,  Analyst  for 

the  Districts  of  Lewisham  and  Hampstead, 

County  and  Borough  of  Herts,  etc.,  etc. 

LABORATORY,  79,  MARK  LANE,  E.C. 


CensiuUationd  tip  ^potntinent. 
INVESTIGATIONS  FOR  PATENTS,  Etc.,  CARRIED  OUT. 

List  of  Fees  sent  on  Application. 


autbrtibeueiits. 
■<  ST8T&1U.  OMNIA   VIHCIT." 


^aui^  fontoit  Sc^aal  of  f^srmatj, 

KENNINGTON    ROAD,    S.E. 

EffTADLianKD    OCTOBEK,    18G8. 


ThJB  School  which  poeseeses  the  NoeT  eleojlNILT  Fixteo  LAB0IiA.TOItV 
itr  Gbeit  Bhitum  also  aftoTds  the  moat  Bjstematic  comae  of  instrnetion,  ei- 
teDiiiiig  over  ten  fiie  or  ihrie  manths  aa  the  stodent  maj  find  necessaiy. 
•ocording  to  the  eitent  of  tiB  ptevjons  atudiea  The  knowledge  imparted  ie 
eQch  aa  to  eecurs  both  present  succeea  and  fntnre  benefit  in  life. 

PBIZE  MEDALS  and  CEBTIFICATES  OF  MERIT  are  awarded  b?  Tiailins 


The  Terms  are  similar  to  those  of  other  recognised  schools. 

Fob  BiLi^iBCS,  etc.,  ATfLt  (with  htiuf)  to 

W.    BAXTER,    Secretary, 

At  the  School  Officii,  Central  Public  LaboratoTj/,  325,  Kemiikoiox  Boao,  S.E, 


TEXT   BOOKS. 

Dr.  Hnter's  Pharmaceatical  CiiemiBtiy  (3nd  Edition)  10s.  Bi. 

St.  Uuter'a  Organic  Hateria  Hedica  (Sth Edition)...  13b.  61 

Dr.  Hater's  Analytical  Chemistry  (2ndEdition)     ...  7s.  Sd. 

A^eparate  Laboratory  has  been  fitted  np  tor  the  exelnaiTe  use  ot  Medical 
OenTIemen  qaolifying  for  the  various  University  ExaminationE  or  tor  Medical 
OfBcershipB,  who  can  therein  receive  PRIVATE  INSTRUCTION  IN  TRAC. 
TICAL  CHEMISTRY,  TOXICOLOGY,  etc.,  for  long  or  short  periods,  at 
stated  honri. 

I!r.B.— Analyses  for  the  Trade,  both  Chemical  and  Uioro- 
flcopioal,  performed  at  the  South  London  Central  Fublio 
Laboratory  on  the  usual  terms. 
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THE  CENTRAL  SCHOOL  OF  CHEMISTRY  AND  PHARMACY, 

178,  MABYUSBONS  BOAD,  IfONDON*,  N'.TKT. 

DirMton.— M«ssrs.  LUFF  &  WOODLAND. 

Ltcturtr  im  CMmutry.— Mr.  A.  P.  LUFF,  B.8c.  (Lond.)  F.I.O..  F.OJB^  FX.8^ 

Late  Demonstrator  of  Chemistry  Bt  SL  Marj's  Hoepitoi,  Perefara  MedalUit*  etc 

L0ct}trtTon  Botany,  M<UtnaM»diea,JtChemietdPhy»i4i9,'--Mr.%i.}NOODLAND,  F.L.8^  F.C.8. 

Fellow  of  the  Royal  Botanic  Society.  Member  of  the  Society  of  GSiemical  Indnatry.  etc. 

DemcmJtraior  of  Chemistry  and  Pharmacy.— Mr.  J.  F.  BURNETT,  M.P.8. 


SESSION    1884-1885. 

Hu  SMtton  «riMMU  /hna  8*pUmh€r  Sad  to  J«ly. 

The  Proprietors  of  this  School,  who  have  long  had  practical  experience  in  teachin^r, 
not  onlv  by  giving  LectarM  bat  by  examining  the  work  of  each  Student  iBdividaally,  are 
assured  that»  if  the  information  imparted  is  such  that  it  will  prove  of  permanent  benefit 
to  Students  in  their  lUtore  career  as  Pharmacists,  and  will  enable  them  to  pass  their 
examinations  with  credit,  those  under  their  tuition  appreciate  the  system,  and  recognise 
the  fact  of  its  superiority  over  others. 

The  system  of  instruction  is  so  arranged  that  great  pains  sre  taken  to  make  every  one 
who  undergoes  a  course  of  Uiition  at  this  School  underrtand  the  various  sabtjects,  and  also 
to  enable  each  one  individually  to  shape  his  answers  in  a  clear  and  definite  form. 

More  Students  from  this  School  have  passed  the  examinations  during  the  past  than  in 
any  preceding  year,  and  as  the  maximum  number  that  the  school  can  hold  has  been 
uniformly  kept  up.  the  Proprietors  have  deemed  it  advisable  to  increase  the  School 
aocommodfUion.  The  School  now  comprises,  in  addition  to  the  OAces,  a  Chemical 
Laboratory  for  Minor  Students,  a  Chemical  liabonytory  for  Major  Stadenta,  Lectore  Boom, 
Dispensary*  and  Students*  Boom,  containing  the  materia  medicA^  pharmaceafeical,  chemical, 
and  botamcal  specimens. 

In  issuing  this  their  Eighth  Annual  Prospectus,  the  Proprietors  beg  to  assure  all  those 
who  may  place  themselves  under  their  tuition,  that  no  effort  shall  be  wanting  to  maintain 
the  high  reputation  that  the  School  has  now  acquired;  thdr  attention  will  be  as  unremitting 
as  heretofore,  and  they  trust  that  by  the  co- working  of  Teachers  and  Students  in  a  thoroagh 
manner  the  continued  success  of  the  latter  will  be  urived  at.  One  thing  intending  Students 
are  particularly  asked  to  bear  in  mind,  and  that  is,  Uiey  will  be  expected  to  work,  and  to 
work  conscientiously,  not  merely  skinuning  the  surtece  of  a  branch  of  knowledge,  bat 
reasoning  out  the  why  and  the  wherefore ;  and  this  is  where  a  Teacher's  aid  is  so  often 
necessary  to  enable  facts  to  be  understood  and  remembeied,  and  the  Teachers  will  be  oaly 
too  glad  to  render  such  assistance  as  will  ensure  the  work  being  done  in  a  thorough  manner. 

Another  fact  may  also  be  added,  and  that  is  that  almost  every  one  of  the  Students  of 
this  School  comes  through  the  recommendation  of  others  who  have  been  before  and 
experienced  the  mode  of  teaching,  so  that  lengthy  advertisements  or  cinmlan  are  not  used 
by  the  Proprietors  as  a  means  of  mfluencing  canoidates  for  the  IGnor  or  Major  examinatinn 
to  prosecute  tbeir  studies  at  this  particular  School.    For  the  list  of  Students  who  have 

Sassed  from  this  School,  reference  can  be  made  to  the  advertisements  in  the  Pharmaemiieul 
oumal. 

In  conclusion,  if  Students  work  steadily  and  well,  regularly  attending  the  Lectures  and 
Classes,  and  diligently  taking  notes,  the  Directors  can  honestly  assure  them  that  they 
cannot  fail  to  pass  the  examinations  before  them  with  credit,  and  also  acquire  an  amoont 
of  information  extremely  useful  in  after  life. 

The  work  of  the  Session  is  divided  into  three  complete  Courses  of  Lectures  and  Classes; 
one  conunencing  on  September  2nd  and  terminating  at  the  December  Examinationn; 
another  commencing  the  beginning  of  January  and  terminating  at  the  April  Examinations; 
and  the  third  extending  from  April  to  the  Julv  Examinations. 

The  School  premi8G8,8ituated  in  Marylebone  Road,are  close  to  the  Bdgeware  Boad  andBaker 
Street  Stations  on  the  Metropolitan  Railway,  and  omnibuses  pass  the  School  frequently. 

A  Register  of  Lodgings  is  kept  at  the  School  for  the  convenience  of  Students  wishing  to 
obtain  Apartments. 

CLASSES  ON   PRACTICAL  BOTANY 
Are  held  every  week,  at  which  Flowers,  Fruits,  etc.,  aro  provided  for  Dissection.   All 
Students  of  this  School  have  admission  to  Botanic  Gardens. 

PRACTICAL  DISPENSING. 

A  Dispensary  is  now  attached  to  the  School  for  the  benefit  of  those  Students  who  wish 
to  practise  the  compounding  of  the  more  difficult  Mixtures,  Emulsions,  Pills,  Plaster- 
spreading,  otc.    The  Fee  for  this  Class  is  Half  a  Guinea. 

FEES  (Payable  In  Advance). 
One  month,  £4  4s. ;  two  months,  £7  7b.  ;  three  months,  £9  9s. :  the  entire  setriim 
£21.   Students  wishing  to  attend  the  Classes  on  Chemistry  and  Physics  only,  can 
do  BO  by  payment  of  £l  Is.  per  month. 

StudenU  %tishing  to  enter  their  nan\M,  and  for  further  porKcttlflrs,  ar«  roqunted  fo  app^  i9 
MESSRS.  LUFF  &  WOODLAND.  173.  MARYLEBONE  ROAD,  N.W. 


WESTMIINSTER  COLLEGE   OF  CHEMISTRY. 


rpHB  obJMt  of  tbia  Ca11*g«  U  to  proTidg  Lectnrm.  CIuhi,  uid  >  thoroagh  coum  ot 
A.  Analyda  •dkptad  (o  tfag  rMDimstnU  of  Ksdiul  OOean,  rood  AnBlytli,  kud  Khunu- 
omCbid  StodeiiU.  


muaioneWtk 


THE  COLLEGE   BUILDINGS 

roim&llerOLAaB- 

aria  Hedloa  SpBci- 

■mmll  L&BOBATOBY,  Itw  lormar  oonMinlim  74  HpumM  bmobea, 
fln«d  with  gM,  mter,  uid  wttU  plpa.    Ths  gu  bamert  us  Oxad  nndsr 

_i mlimHnit  bj  msuu  of  pipw  to  ettMtlTS  TinlllBton  in  Uw 

B  inunsdlMsIr  oondncUd  oat  ot  Uic  BoildlnK. 


PRIZES. 


soBjBcra 
SmOS  CHEMtSTaT    . 
JtmiOB  CEBKISTBT    . 
■ATERU  KEDICi. 
BOTAVT 

msPursiHa 


re  hgld,  on  Lbs  flnCiUonda;  in  Deoomber,  April,  ind  J11I7, 
muni  nation  »  us  pncUcst  and  writtSD. 
AWJSBB 

SUTSt  K«da],  Btohm  Madal,  and  C«rtlfle«tM  of  XwiL 
Broiua  Ksdal,  ud  CertUlMU*  of  Mwlt. 
BrtmM  ■«d>J,  Mid  CarUfleatM  of  Xorit. 
BnuM  Ktdal,  and  CerUBckte*  of  >ot1L 
Branw  nodal,  and  CartUeatM  of  Knit. 


Th«  FEES  are   more  moderate  than  at  anj  Bunilar  InsUtation:   tor  Beviied 

pToepeotns  and  foither  partionlars,  appl;  personall;  or  b;  letter,  to 

MESSRS.   WILLS  &  WOOTTON. 

Westmimter  College,  Trinity  Square,  BoiooKb,  London,  S.E. 

T  T 
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CONCILIO    ET    LABORE. 


THE  MANCHESTER  COLLEGE 


OF 


CHEMISTRY  AND  PHARMACY. 

225,    OXFORD    STREET, 

MANCHESTER. 


ESTABLIBHED  1877.      T&ANSFKBBED  TO  MaNCHESTEB  1882. 


DIBECTOB : 

MR.    W.    SPENCER   TURNER. 

Pharmaceutical  Chemist,  etc.,  etc. 


Mr.  TuBNEB  wishes  it  to  be  distinctly  understood  that  it  is  his  ambition  to 
conduct  a  GOOD  School  rather  than  a  BIG  one ;  and  that  while  he  will  qpare 
no  pains  to  help  those  who  wish  honestly  to  study  the  subjects  required  in  the 
examinations  of  the  Pharmaceutical  Society,  he  will  not  try  to  aid  those  ^lo 
desire  to  gain  evanescent  surface  knowledge  in  an  impossibly  short  time. 

The  system  of  the  school  is  that  of  small  classes,  with  personal  superrisioD 
of  all  work.  Chemistry,  Dispensing,  Botany,  etc.,  are  made  as  practical  as 
possible,  every  student  working  independently  at  his  own  bench ;  all  apparatus, 
chemicals,  and  drugs  being  provided  by  the  school. 

The  time-table  is  so  arranged  that  all  the  dififerent  classes  receive  due  atten- 
tion, and  every  student  can  make  steady  and  safe  progress. 

The  Minor  and  Major  classes  are  conducted  by  Mr.  Turner  and  his  assistant 
The  Preliminary  classes  are  in  charge  of  a  visiting  master. 

The  time-table  includes  three  distinct  sets  of  classes  for  the  minor ^  viz.,  **FiiIl 
Time,"  "  Afternoon,"  and  *'  Evening." 

Two  distinct  sets  for  the  major,  viz.,  "  Full  time,"  and  "  Evening." 

Two  distinct  sets  for  the  Preliminary,  viz,  *'  Afternoon  "  and  **  Evening." 


Full  particulars  of  the  School  are  given  in  the  circular^  vhieh  will  be  sent  free 

to  any  address  on  application. 


WORKS   BY   DR.   PROSSER  JAMES. 

Leet.  on  Mat.  Med.  Land.  Hoip. ;  Phyt.  Boip.  for  DU.  of  Throat,  tic. 
)BE  THBOAT ;  its  Nature,  Tajrieties,  Treatment,  and  Con- 


VICHY  and  ita  THEBAPETTTICS.    Fifth  Edition.    Bailltob. 

^r  Chemiala  if  ha  noold  keep  abrout  the  timea  ahoiild  be  their  own  numobKlniren. 
The  beat  and  Iiatest  Doncter  companion  ia 

000  Practical  Trade  Receipts  for  Chemists  and  DroMsts. 

THIBD  EDITION,  price  SI6,  free  for  remittance  addreB»ed  Q.  H.  BOBIN- 
SON,  Nevr  Boole  Court,  Crystal  Palace,  Iiondon.  Contains  approximate 
formolaof  aeveml  popular  proprietary  artiolee,  private  receipts  of  proTed  valne  nerer 
before  pnbUthed,  and  formuhe  devised  and  published  in  Eagliih  and  Foreiga 
Phunn.  periodicaJa  Binoe  laat  oditiona  of  more  eipeaaive  worka. 

J,    H.    STEWARD'S 

EDUCATIOSAI. 

;\  ACHBOMATIC  £3  3s.  MICSOSCOFE, 

' ' '      Vith  BnglUli  Object-Sluwi  Mid  ^pantu  compl«t«. 

'Sew  ninatTMsd  Catilogoe  ol  Open,  Ran,  and  Field-aia»w, 

:|    TelSMMpa,  MlcrDMOpea,  MCRcr  and  Wdlch   Annroid  Baio- 

i.   mcten,  SpectMlei,  Bja-Qluwi.  FsdameMra,  iUgla  Lantenia, 

Kaibemaclcaland  BnrveiinglMUumenu,  Ae..gr«lB,  and  pom- 

trae.      Oplieiiai  lo    BHtuh   and  rortim  QofnmmU  and  tin 

HalimeX   Rif.   JuKiotin  0/  £ngl«^  Zr.Land,  Canada,  and 

{by  Appmntmtnt). 

J.    H.    STE-WA-RD, 

88,  BTEAUD.  W.C. ;  M.  COENBUJi,  fc.O.  i  i»D  tft, 

WEST  STKiUD. 

STEWAKO'S  SXV  BIBOCULAa  HICBOSCOPE. 

Complel«  in  Caw.  glO  lf». 

ESTABLISHED    1843. 

THOMPSON    &   CAPPER, 

WEOLESALE  AND   EXPDBT 

HOMCEOPATHIC    CHEMISTS. 

66,    BOLD    STBEST,    LIVEBFOOI/, 

And  (late  HENBT  TDBNEB  &  CO.) 

61,  FICCADIUiT,  TffANCHESTER. 

Illustrated    Price    List    on    Application. 

THOMPSON  *  CAPPEK  have  now  for  many  years,  with  the  greatest  benefit 
to  tbdr  Ageata  thronghoat  the  world,  sapplied,  frtt  of  eoit,  Boolu  for  Oiataitoiw 
Distribntion,  compiled  by  themeelTeB,  cautoining  complete  directions  foroBillg' 
the  HomtBopathic  Medicines,  a  plentiful  dietribnlion  of  which  invariably  ensnieB 
a  large  sale.    Handbills  also,  with  name,  ad  lib. 

THOMPSON  &  CAFFEB'S 

DENTIFRICE    "WATER 

Sells  well  eTerjwhere,  its  beneficent  qoalitiee  being  attested  to  by  physicians  in 
all  parts  of  the  world.    (3ee  Testimonials.) 
In  It.  ei.,  2(.  M.,  ii.  Gd.,  and  St.  M.  BattUi. 
Wholesale  Agents  for  the  Dominion  ot  Canada : 

EYANS,  SOHS  i  MASON,  LlIiUTED,  MONIBEAL. 
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ADVBSJiseiaiiit. 


MARION'S 

PHOTOGRAPHIC  AMATEUR  ODTFITS. 


THE  OXFORD  SET. 


Complete,  with  Camera,  Backs,  LeDB 

Stand,  Chemicals,  PUtes,  Dishes, 

etc.,  and  loetrnctions. 

The  OXFORD  Prioting  Set.  Complete 

Apparatus  and  Stoik  ot  Uaterial, 

£1  lOi. 


MARION'S  PRACTICAL  GUIDE  TO  PHOTOGRAPHY. 

A  New  Work,  giving  clear  and  Precise  Instruction 

for  Learning  and  Practising  Photography. 

8b.  Sd.  post  free. 

MARION'S  Britannia  Di-y  Flates  are  Ihe  Beit  and  Cbeapett. 


COMPLKTB   CtSUjOaVI  O 


MARION  &  CO.,  22  &  23,  Sobo  Square,  London,  W. 
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NEPENTHE 


FERRIS  &  CO.  V.  GOODMAN. 

#)OtfCt  in  f)eret)p  g(ben»  that  by  an  Order  of  the 
Chancery  Division  of  the  High  Coiirt  of  Justice, 
made  the  18th  day  of  July,  1884,  in  the  above  action, 
it  was  ordered  that  the  Defendant  and  others  be 

perpetually  restrained  from  selling,  or  offering 

for  sale,  any  formula  or  recipe  for  '^  ITepenthe/' 
and  from  otherwise  prejudicing  the  sale  thereof  by, 
or  injuring  the  title  thereto,  or  Trade  Mark  therein, 
of  the  Plaintiffs,  Messrs.  FERRIS  ft  Co.,   of    Bristol, 

Wholesale  Druggists,  th6  3Etegisterttd  Proprie- 
tors thereof. 

And  it  was  further  ordered  that  the  Defendant  do 
pay  the  costs  of  the  said  action* 

Dated  this  12th  day  of  August,  1884. 

{Signed)     CHILTON  &  GREBN-ARMYTAGB, 

Bristol, 

Solicitors  for  the  said  PUdnUfi, 


Wholesale  and  Export  Terms  for   NEPENTHE   sent 
upon  application  to 

FERRIS,  BOURNE,  TOWNSEND  &  BOUCHER, 

BRISTOL. 


ADVBRTISBHXirTS; 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC. 


PHABMACEUTIGAL  CHEMISTS  will  nse  this  in  preference  to  the  ZINOI 
OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  return  to  the  process  of  the 
Pharmacopoeia  of  1836,  being  a  roasted  carbonate  as  a  substitute  for  the  pure 
Oxide. 

UUBBXTOK'8  PCTBIB  OXIDB  is  made  by  sublimation,  and  is  warranted 
to  contain  upwards  of  99  per  cent,  of  Pare  Oxide :  in  fact,  the  impurities  are 
not  traceable. 

Extract  from  **  PJiarmaceutieal  Journal**  of  May  1, 1856, 

page  486. 


Transactions 


OF     TBE     PhABICACKUTIOAL     SoCIEZY 

Wednesday,  April  2nd,  1856. 


of  London. 


"  On  Pure  Oxide  of  Zinc  for  Vie  in  Medicine. 


«!' 


'Mr.  BnwooD  directed  the  attention  of  the  meeting  to  the  very  beaatifal  specimen  of 
oxide  of  sine  on  the  table,  which  had  been  presented  by  the  manofactorer,  Mr.  Habbook. 
Some  of  this  oxide  had  been  submitted  to  hioi  for  chemical  examination,  and  finding  it  to 
be  remarkably  pore,  and  to  possess  in  a  high  degree  all  the  chemical  and  physical  quali- 
ties requirod  in  oxide  of  sine  intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Bob- 
bnek  that  it  might  be  brought  nnder  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  sine  on  the  table  was  not  only  free  from  all  imxmritlM,  but 
it  poBsnsed  the  other  qualities  required.  It  was  a  i)erfectly  white,  light,  ahd  smooth 
powder. 

**  Mr.  HuBBVcx  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in  medicine 
was  free  from  impurities  commonly  occurring  in  the  oxide  made  by  combustion.  The 
sine  was  first  thoroug^^  refined,  and  all  the  lead,  arsenic,  cadmium,  iron,  and  other  im- 
purities removed.  The  pure  oxide  was  then  produced  by  combustion,  abstracting  only  tins 
very  finest  part  of  the  product  for  medicinal  purposes.  About  one-tenth  or  one-twelfth  of 
the  whole  was  thus  set  apart  in  producing  that  from  which  the  sample  exhibited  had  been 
taken :  and  this  could  be  done,  since  their  usual  operations  requiring  them  to  nuike  several 
tons  of  oxide  every  day,  they  <K>uId  sejiarate  as  much  as  was  required  m  a  state  of  absolute 
puri^,  while  the  remainder  would  be  equally  valuable  as  a  pigment. 

*'  Ttoe  CsAzaiiAV  thought  the  mechaniiBal  condition  of  substances  used  in  medicine  was 
often  a  matter  of  considerable  importance,  and  ought  to  be  considered  as  well  as  thair 
chemical  composition.  He  thought  the  specimen  before  the  meeting  was  a  very  peffscK 
one  in  every  respect,  and  he  had  no  doubt  it  was  the  kort  of  oxide  of  sine  best  adapted  for 
nse  in  medicine." 


Sold  by  the  following  Wholesale  DruKfists,  In  Stamped  Boxes  of  7  and  14  lbs.  :- 


Adams,  R.  F.  it  J. 
Allen  (fe  Hanbnry. 
Baiss,  Brothers  &  Co. 
Barron,  Harveys  ft  Simp- 
son. 
Barron,  Squire  k  Co. 
BaUley  k  Watts. 
Burgess,  Willows  &  Francis. 
Burgoyne.  Burbidges  &  Co. 
Clark  &  Pinkerton. 
Clarke,  Bleasdale  &  Co. 
Clay,  Dod  k  Case. 
Corbjrn,  Stacey  k  Co. 
Davey,  Yates  k  Routledge. 
Duncan,  Flockhart  k  Co. 
Evans,  Lescher  k  Evans. 


Bvans,  Sons  k  Co. 
Ferris,  Bourne  k  Co. 
Gabriel  k  Troke. 
Gale  k  Co. 

Glasgow  Apotiiecaries  Co. 
Harker,  Stagg  k  Moss. 
Hatrich,  W.  R.,  k  Co. 
Hearon,  Squire  k  Francis. 
Herrings  k  Co. 
Hewlett,  C.  J.,  k  Son. 
Hill,  A.  S.,  k  Son. 
Hodgkinson,     Preston     k 

King. 
Hodgkinsons,      Stead      k 

Treacher. 
Homer  k  Sons. 


Hnskisson.  H.  O.,  k  do. 
Johnsons  k  Sons. 
Lofthouee  k  Saltmer. 
Mackay,  John,  k  Co. 
Oldfield,  Pattison  k  Co. 
Reynolds  k  Bransom. 
Southall,  Brothers  k  Bar- 
clay. 
Sumner,  R.,  k  Co. 
Taylor,  James. 
Warren,  A.  k  J. 
Woolley,    James,    SonsX& 

Co.  ^  ^ 

Wright,  L^man  k  Umney. 
Wyleys  k  Brown. 
Wyman  k  Westwood. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 

less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIICE  STBEET,  LONDON. 


650  ADYSBTIBEMERTS. 


IMPROVEMENTS    IN    PHARMACY, 

Extensiuely  Prescribed  by  the  Medical  Profession. 


TwnnoiriAU— "  Therapeutically,  M ackkt's  QunrocnriirK  eqoftla  Sclkiatb  or  QonnvB.    It  U  a  oMtain  t<»k. 
"-.Tww.  HoKjn,  L.B.C.P..  SMidwtek. 


aunraxmriHE,  KACXITS'  (S«giftered). 

The  pnn  Alkaloids  of  tlM  officinal  Clueliona  Bark*:  Iiurs«1y  rtatA  In  Hospital  aud  privsit  pmctfee  witti  ffRU 

■QooeM.     Takw  the  place  of  Quiulne  at  ooiuidombly  leM  price,    ewerjf  gemuimt  boitl*  kas  tht  mam*  Maettp. 

Maekttp  A  Co. 

wnrmoiiniL.—' 

and  a  ahett-anchor  in  oaaea  where  ferer  remit*  or  intermita, ' 

XACXET8'  NEW  SOLUBLE  KEUTRAL  PBEPABATI0H8  OP  CEBIUK. 

(Protected  by  Letten  Ftakent.) 
Liquor  Cerii.    Ssdative-^Tonic.    5j.i8  equivalent  to  gr.ij.CeriiOxalat.   In  bottlee, 5c  ft  9*. 
Liq.  Cerii  cum  Pepsina.    T<mic—D%ge»tive,    3j.  is  eqaivalent  to  gr.  ij.  Oerii  Ozalat  and 

gr.  ij.  Pepsinse.    In  bottles,  6«.  and  0*. 
Xistnra  Cerii  Composita.     Tonic,  stomachic,  and  Anti-DygpfpHc.    3J.  is  equivalent  to— 

Cerii  Am.  Citrat.  gr.  vi. ;  Tinct.  Nux  Vomica,  »»Uv. ;  Acid  Hydrocyanic,  P.B.,  «liT. ; 

Spt.  Chloroform,  ^xv.    In  boUles,  6«.  and  8i. 

"  /  have  found  MtanrRA  Cbrii  Co.  aUag  PomMng  (no  matter  what  cause)  wAen  oil  otktr  nmmUM  ham  /biW."— 
B.  T.  W.  Smith.  F.B.C.8.,  etc. 

XACKET8'  HIST.  BISMUTHI  COXP.  (Begistered).   Tonic  DigMtiye. 

A  valuable  medicine  for  various  forms  of  Indigeetion  and  any  disorder  of  the  stomach,  having  a  dixeei  action 
upon  the  muoons  membrane  a*  a  sedative. 

"  I  have  fuond  Mackbtc'  MnrtmA  Bimcrm  Cour.  ntntt  ^fieaeiout,  and  far  ntpnior  to  ang  oOter  pnparatwn 
f^Bltmuth  fka$  hat  come  utuUr  my  fioeiee."— C.  Katov  Baxu.  M.B.C  U..  etc 

VEW  SOLUBLE  TBAKSPABEKT  AVD  PEABL-COATED  PILLS 

of  tlM  PhsnueopMUa  and  Prlvat*  Fovmala,  as  rtqalnd. 
These  piUs  poaseea  numerous  advantages  over  the  Pilln  of  other  makers— rftey  nner  crack  or  uiU.  Th»  etaHmg 
does  noejMel o/:  Thenar*  moderate  in  firtee.  The  tnjr^Untt  are  oarefitttg  eeteeted,  and  ef  kmt  fumUtp.  The 
coattmg,  which  dimoleet  in  about  htOf  a  minute,  ieput  on  wehiU  Me  hums  U  rn^ft,  thus  kiiq^ng  A«  MO  im  a  penfett 
eolubU  eondition.  It  U  umtmpeUred  6y  age.  U  quite  trantpareat,  and  the  taate  of  the  Pitt  ta  pt/rfetat  eemered. 
She  exeipiemtt^oem  tend  to  preterm  the  eoluUe  character  t^  the  PiU,  and  inereate  the  medicinal  egiKi^  the  drug. 

MACEETS'  LIQUOB  SAVTAL  CUX  COPAIBA,  CUBEBA,  ET  BUCHU. 

Whon  the  disease  is  chronic,  "  the  Liquor  Santal  acta  like  a  charm."    8«.  per  lb.    Doee  1  to  9  drachma. 

XACKETS'  CHLOBODTHE.    Pink  and  Brown. 

Anodyne,  astringent,  antispasmodic,  diaphoretlo,  sedative,  in  perfect  combination,  is  mlaefble  with  vmtrr  in 
all  proportions,  does  not  separate,  and  is  moat  convenient  fur  dispensing,    fit.  per  lb. 
Dr.  M.  BxowvB  write* :— "  I  and  my  people  like  your  Chlobodvxe  very  much ;  it  is  far  svperior  to  any  other 

A  Ubcrai  ditoount  to  the  Trade  en  the  above  preparations. 


Ust  of  SPECIAL  ANTISEPTICS,  DISINFECTANTS,  and  DEODOBISERS. 

XR£8TLZNB,  a  Preparation  of  Coal  Tar  Creasote.    A  powerful  Disinfectant  for  nae  in  Drain*.  Water  Cloeeti 

Urinals,  etc.    Nun-jwisunous.  does  not  stain,  and  is  not  corrosive. 
EUOALTPTOL.  a  preparation  of  the  Eucaljrptus  and  Pine.    A  pleasant  Disinfectant  and  Deodoriser,  to  keep  the 

air  pure  In  Offices,  Bed-chambera,  Hospitals,  Barracks,  etc    Non-poLtouous.  will  not  stain,  or  dcatxojr  doUii^. 

CAMPHEHS,  a  Terpene  with  Camphor,  for  disinfecting  the  atmosphere.  Wounds.  Medical  and  Soigical  Drss*l*g«, 
and  general  Deodoriser. 

OXTCHLOBOOBIIZ,  a  preparation  of  Permanganate  of  Potash  and  Chlorine.    A  very  powerful  Disinfeetant. 

LZQUZD  BULPHUa  QAS,  a  SoluUon  of  Bulphurons  Anhydride    One  voL  contains  100  vol*,  of  Anhydride. 

OAKBOUO  ACID. 

0RB8TLX0  ACID,  prepared  from  Coal  Tar.     A  powerful  Disinfectant,  poesessing  Antiseptic  properties  mack 
superior  to  Carbolic  Acid,  fur  purifying  Drains,  Water  CluseU,  Urinals.  Ashpits,  Btablee. 

KEBSTLINB  POWDER.  Disinfectant,  for  use  in  Drains.  Water  Cluseta,  Urinals,  etc.    See  above. 

EUOALTPTOL  POWDEB.  WITH  SULPHATE  OF  COPPEB.  unequaUed  in  Infectious  Diseaaee. 

EUOALTPTOL  POWDER,  WITH  SULPHATE  OF  IRON,  for  Dbdnfectlng  Cesspools,  Aah-heaps,  Dnst^ns.  etc 

EUOALTPTOL  POWDER  WITH  LIME,  to  keep  the  air  pure  in  Apartments.  Offices,  Bed-«diamber*.  Hospitals. 
Cabins,  Barracks,  etc 

CHLOROM AN0E8E,  a  powder  prepared  from  Permanganate  of  Lime  and  Chlorine.    Specially  rseomnicnded  for 
mixing  with  substauoes  which  canuut  be  disinfected,  with  liquids  fur  Cattle  Trucks,  Cattle  Bhipa,  Cow  Stalls,  etc. 

BULPHXniOUB  POWDER.    CARBOLIC  POWDER,  16  and  80  p«r  o«Bt.    ^ 
CHLORIDE  OF  LIME.    SOLUTION  OF  CHLORIDE  OF  UKB. 
CHLORIDE  OF  ZIHC.    SOLUTION  OF  CHLORIDE  OF  ZINa 

CAUTION.— The  large  demand  for  onr  specialities  has  caused  systematic  imitations.  The  Trade  is  eanestly 
requested,  if  not  ordering  direct,  to  give  special  urumlnence  to  the  word  MAOKETS*,  •.(.,  MMt^»jtf  Qalnqai^la*  J 
Macksy**  Mitt.  Bimathi  Co. ;  Mackeyi'  Cnlorodyn*,  all  lolahl*  compoands  of  Ocrlua.  and  Improvtd 
prtparatioaa  of  tlM  Hypophoipkitea 


MACKEY,   MACKEY  &  CO., 

WholetaU  t  Export  lyniggiaig  i  Manufacturing  Chemitt»,  112,  Bouveris  Street,  London,  E.C. 


ADVXBTISEMSMTB. 
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LIEBIG'S 


U 


IODIZED ' 


COD    LIVER   OIL. 


**  A  germicide  potent  and  undoubted."— Dr.  Koch. 

The  powerful  curative  properties  of  this  remedy  hare  been  fully  demonstrated  by  the 
most  eminent  Physicians  m  Europe. 

Cod  Liver  Oil  is  now  universally  allowed  to  be  one  of  our  most  ef&caclous  remedies  in 
Consumption,  yet^  how  often  does  it  fail  to  afford  the  advantage  fairly  to  be  anticipated  from 
its  use ;  this  uncertainty  originates  in  the  impurity  and  adulteration  of  much  of  the  oil  sup- 
plied for  medical  use,  and  its  filtration  through  charcoal,  the  aim  of  which  is  to  render  the 
colour  as  pale  and  the  flavour  as  pleasant  as  possible,  but  at  the  expense  of  the  essential 
properties  of  the  oil,  leaving  scarcely  any  volatile  fktty  acid.  Iodine,  Phosphate  of  Lime, 
and  other  elements,  thereby  destroying  its  efficacy. 

Liebig's  "Iodised"  Cod  Liver  Oil  is  invariably  tested  by  careful  analysis,  and  only  the 
purest  and  most  efficacious  Norwegian  Cod  Liver  Oil  used  in  combination  with  that  power- 
ful curative  agent  lodins.  In  all  casM  where  there  is  still  existing  the  smallest  amount  of 
intrinsic  reconstructive  power,  this  valuable  therapeutic  will  rarely  ttdl  to  give  satisfaction 
to  the  medical  practitioner,  and  equal  relief  to  the  patient. 

"  Messrs.  Walksb  k  Moosi,  of  17,  Badcross  Street,  London,  S.E.,  have  submitted  to  as  a 
sample  of  Liebig's  '  Iodized  Cod  Liver  Oil,'  in  response  to  a  suggestion  of  a  correspondent 
who  has  found  marked  benefit  to  ensue  from  its  use  in  consumptive  disease.  In  reply  to 
the  correspondent  in  question,  we  stated  that  the  principle  of  combining  Iodine  with  Cod 
Oil  was  a  thoroughly  sound  one,  and  one,  moreover,  wnich  had  lonsr  been  recognised  in 
medical  practice.  An  examination  of  Liebig's '  Iodized  Cod  Liver  Oil '  has  shown  us  that 
this  is  an  elegant  and  safe  preparation.  The  materials  are  well  combined,  and  the  oil  is  by 
no  means  unpalatable.  In  cases  of  scrofulous  disease  and  of  tubercular  or  consumptive 
affections,  as  well  as  in  cases  of  general  debility,  we  think  this  oil  will  be  found  to  be 
hiffhly  serviceable."— H«aZth. 

"  Iodine  has  been  used  with  great  success  in  scrofulous  diseases  for  the  past  twenty-five 
years,  and  now  it  is  being  specially  brought  forward  in  Liebig's  '  Iodized^  Cod  Liver  Oil, 
which  claims  to  be  a  certain  cure  for  phthisis.  There  is  no  doubt  the  blood  has  a  remark- 
able power  of  absorbing  Iodine  when  in  combination  with  Cod  Liver  Oil,  which  at  onoe 
arrests  the  putrefactive  processes ;  and  the  assertion  so  frequently  advanced  that  consump- 
tion is  and  must  be  an  incurable  disease  cannot  be  maintained  after  the  brilliant  discovery 
of  the  Bacillus  of  Tnbercnle  by  Dr.  Koch,  and  this  new  remedy  has  the  approval  of  that 
scientist ."— Society . 

*'  We  have  heard  a  good  deal  of  the  beneficial  and  curative  effects  of  this  novel  prepara- 
tion. In  one  special  case  that  has  been  broueht  to  our  notice,  the  value  of  the  preparation 
has  been  shown  in  an  unmistakable  manner .''—firitwTi  Journal  of  Photography. ' 

*'  It  should  be  the  aim  of  every  one  to  try  such  reliable  and  simple  means  offered  them 
in  Liebig's  'Iodized'  Cod  Liver  Oil."—"  Wtldon't**  Ladie^  Journal. 

"Cod  Liver  Oil  seems  an  incongruous  subject  to'mention  as  a  Christmas  present,  but, 
unhappily,  the  need  for  it  is  as  great  in  many  families  at  this  season,  as  at  any  other  time 
of  the  year.  A  new  preparation  of  this  most  valuable  medicine  is  Liebig's  'Iodized'  Cod 
Liver  Oil,  the  curative  properties  of  which  have  been  demonstrated  by  physicians  in  manv 
European  countries.  Many  children  have  in  reality  no  objection  to  takmg  Cod  Liver  Oil, 
the^  even  like  it  occasionally,  and  this  particular  kind  is  one  of  the  least  nauseous."— Jfyra's 
Chri$tma»  Number. 

In  Capsuled  Bottles,  price  1/6,  2/6  and  4/6. 

Caution.— The  Trade  Mark  "Iodized"  Cod  Liver  Oil,  is  moulded  in  the 
glass  of  every  bottle — ^without  this  mark  none  can  be  genuine. 


^XTt»/%Y  TFRAT.I''     A.OElif T8  ' 

Messrs.  BARCLAT  ft  SONS,  EDWARDS  ft  SON,  LTNCH  ft  CO. 

NEWBEBT  ft  SON,  SANGEB  &  SON. 

Sols  Consionexs: 

WALEEB  ft  MOOBE,  17,  BedcroM  Street,  London,  SJB. 


BUSH  LANE,   ] 

MANUFACTURERS  OF  ALL  DESCi 

PREPAR/ 

BefetoiBfbrm  Kerdunts,  SUppsn, 

'  '     tbeia«iUr«i8if«ou«Mfttta 


Memni.  B.  S.  A  Co.  requMt  Um  mttnrt 
home  and  idiroad,  to  their  haTing  PDBO 
JAIfES  BAJ3S  ic  SONS,  Hatton  Qaiim, 
whldt  ttistr  SpmiBl  PrepoiMiDnB  har* 
nqiptj  thsm  in  all  their  integrity. 

BULLOCK'S   PE 

(Dr.  Bwla'i  procGM).   DoaB-t(o4(n 

BULU 

ACID  6LY0ERINI 

Doja— 5j 

Foneuea  at  least  three  timu  th* 

preparation  of  Pepsine  and  01] 

with  moat  ntbitaneea  eo 

/ff  4  02.,  a  Qz..  and  16  oi 

r*^?^  BIJLIOCK  A  CO.  bar  to  direct  UUi 
iK^^^r*  "^  "»  P™cliH<m«.  for  lUioh.  la 
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TWO  SPECIAL  FIRST  AWARDS  AND  GOLD  MEDAL.  SYDNEY  EXHIBITION.  1879. 

FIRST  AWARDS.  AND  GOLD  MEDAL  FOR  ESPECIAL  EXCELLENCE,  MELBOURNE 

EXHIBITION.  1880. 

FIRST  ORDER  OF  MERIT  AND  GOLD  MEDAL.  CALCUHA  EXHIBITION,  1884. 


THOMAS  WHIFFEN, 

BATTERSEA,  LONDON, 


MANUFACTUBBB  OF 


QUININE  SULPHATE, 

White   sad  Unbleached,  and  all  other  important  Salts  of  Qainino; 

as  also  of 

QUINIDINE,  CINCHONIDINE,  AND  CINCHONINE. 

QUINETUM. 

The  Alkaloids  of  India  Chinchona  Succirabra  Bark. 

QUINETUM  SULPHATES. 
LIQUID  EXTRACT  OF  CINCHONA 


SALICINE, 

The  Active  Principle  of  Willow  Bark. 

STRYCHNINE   (HULLE'S). 

The   Advertiser   is   the   FBOPBIETOB  and  INYEKTOB   of  this 

weU-known  Brand« 
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Drugs,    Uhemicals,    ana    Pharmaceutical    t^reparations. 

BURGESS,  WILLOWS  &  FRANCIS, 

Wholesale  and  Export  Brtrggists,  and  Bpcratiuo  JfhttrmathUr 
101,  HIGH  HOLBORN,  LONDON,  W.C.    Established  175L 

Prices  Current  on  Application, 


MEITHYIiKHK 

Discovered  to  be  a  croneral  Anaesthetic  by  Dr.  Ricbibdsov,  In  1807» 
1  lb.  Bottles,  ld«. ;  8  oz.,  8«.  6d. ;  4  oz.,  4c.  6d. ;  2  oz.»  2t.  6d. 

COMPOUND   ANiESTHBTIO  STHE&. 

f'cr  producint;  Ix)cal  Aneesthesia. 
In  4  oz.,  10  oz.,  and  20  oz.  Stoppered  BoUles,  2c.,  4c,  and  7c. 

OZONIO  ETHBB. 
In  4  oz.  and  16  oz.  Stoppered  Bottles,  3c  6d.  and  12c 

FEROXIDB    OF   HYDROGEN. 

First  introduced  as  a  Medicine  by  Dr.  Richabosoh. 

ETHYIiATB    OF    SODIUM 

(Dr.  RiCBARDsox's  Formula),  for  removing  NsBvi,  etc.    In  \  oz.  and  1  ox.  Bottles, 

with  cIotiKated  stoppers  for  applying  the  caustic,  2«.  Oti.  and  4c. 

STYPTIO   OOIiIiOID, 

For  promoting  the  Healing  of  Wounds  by  the  first  intention. 

In  2  oz.  and  4  oz.  Bottles,  with  Brush,  2c.  6d, 

and  48.  6d. ;  16  oz.,  12c 

CHABCOAIi    CAPSUIiES, 

Containing  pure  Vegetable  Ivory  CharcoaL 
In  boxes,  2c  6d.  each. 


Co'^S 


Chemical  Food,    or  Parrish's  Syrup. 

*^*  Each  teaspoonful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 
smaller  proportions  of  the  Alkaline  Phosphates  all  in  perfect  solufcioiL.  One  or 
two  teaspooufiils  at  mealtime. 


Componnd  Symp  of  Hypophotphite  of 

utm  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Symp  of  Bromide  of  Iron. 
Symp  of  Iodide  of  (lainiae. 
Symp  of  Iodide  of  Iron  and  Qoinint. 
Symp  of  Peracetate  of  Iron  and  ftniwint. 
Eolauon  of  Peracetate  of  Inm. 
Do*   Olacial* 
Clinical  experience  has  proved  that  tkis 

prcuaratioii  coutalos  Iroa  In  tin  most 

awl  ml  I  able  form. 
Solntion  of  Peracetate  oflron  anddniBiBS. 


Symp  of  Biphosphate  of  Iron  and  Man- 

ganeie. 
Symp  of  Biphosphate  of  Iron. 
Symp  of  Biphosphate  of  Lime. 
Symp  of  Biphosphate  of  Zinc. 
Symp  of  Hypophosphite  oflron,  Quinine, 

and  Strychnine. 
Symp  of  the  Superphosphate  of  Iron* 

Quinine,  and  Strychnine. 
Symp  of  Hypophosphite  of  Iron* 
Symp  of  Hypophosphite  of  Lime. 
Symp  of  Hypophosphite  of  Soda. 

COD  LrSTEH  OLEIN. 

Thifl  preparation  is  prepared  from  the  finest  Newfoundland  Oil,  containing  all  the  aetlte 
principles,  without  lu  impurities,  and  will  be  found  to  agree  with  the  most  delicate  stomacbs. 

Phosphorised  Cod  Liver  Olein.  I  Cod  Lirer  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  I  Cod  Liver  Oil  with  Bromide  of  Iroa. 

87BUP  OF  HYPOPHOSPHITE  OF  UtON  AND  QUININS. 

This  propamtion  has  bevn  6uccei»f ully  given  in  Hysteria,  Epilepsy,  tipenuatonlMBa,  and 
other  exhaustive  deranaremont^  of  t.ho  N*»rvonn  8v^»«»m. 

DIALYSED  IBON.— Dose,  10  to  90  minims  in  water. 

Proprietors  of  the  City  of  Iiondon  OoTigh  Iiosengea  and  PUIS,  Toothftohe 

Annihllator,  No  More  Coma  (all  Registered) ;  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BREWER  &  HARSTOM,  PharmaGentlcal  and  OperatiTe  Chemists, 

105,  LATE  99,  LONDON  WALL  E.C 
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JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

WHOLESALE  AND  EXPORT  DRUGGISTS 


AND 


HannfactiiriDg  Pbannaceatical  Cbemists. 


Warehouse  and              ^f^  Laboratories  and  Drug 

Offices:  I  J^jL^  f  ''^''"^^' 

2  &4,  Swan  Court,  g     JJT^  g  Knowsley  Street, 

Market  Street.               4%%'    '  Cheetham, 


ASSAYED    DRUGS. 

(Opium,  Cinchona,  Scammony,  etc.) 

Their  Powdera  aod  Prepaiationg. 

SPIRITUS   -<ETHERIS    NITROSI,    B.P. 

Ouarauteed  of  the  official  strength. 

iETHER.   NITROSUS  AND   SOL.  ^THER.  NIT. 

(1  to  7)  (1  to  3) 

SPIRIT.   AMMON.   AROMAT.,    B.P. 

Distilled  bom  Volcanic  Ammonia. 

THE    "EXTRA   PALE"   COD-LIVER   OIL. 

Unchanged  at  32°  F. 

TASTELESS    COATED   PILLS. 

IMPALPABLE    POWDERS. 

OINTMENTS  LEVIGATED  BY  STEAM-POWER. 

PURE   AND   COMMERCIAL   CHEMICALS. 

CHEMICAL   AND   PHARMACEUTICAL 

APPARATUS. 


Prices  Current  and  Catalogues  on  demand. 


"iiaUOB  PBPTICDS  (BBNOEB; 
'      D  BEE 


prinidpleB  of  Uifl  Pi^frreAc  liulfliul  of  mmlt,  I 
nM.  H  well  M  on  the  lUnhr  autiMr.  It  ok 
dlwgne.    TIm,  l/8.*(B,aiid6/-. 

Bangsi'i  Frepaiationt  eui  fa*  «bUiii« 

MOTTERSHEAD   <S 

FHABHACEUTI 
7,  EXCHAHOE  STRI 

J.  P.  MACFA 

inamifarturf] 

HAVE  OBTAINED  KEDALS  A' 

EZHIBITIOirS  FOB  Tl 

THESE  O 

Morphia    and    Its    Salts,    and 

oth«r  products  of  Opium. 
Pure  Chloroform. 
Sulphate  of  Bobeerla. 
Aloln. 
Abo  the  Antiseptie  Dressing  and 

Eastern  of  Surgery,  prepared  i 
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ADVEBTI8BMENT8. 


FLUID    EXTRACTS    (Christy). 

Made  in  England  from  Drugs  imported  direct. 

Strength — 1  oz.  of  the  Extract  represents  1  oz  of  the  Drag. 

Packed  in  1-lb.,  i-lb.,  and  J-lb.  Bottles. 


EXrPHOBBIA  TIfcVXJTSIA 

DAMIAHA 

KAVA-KAVA 


gnSBRACHO 
I 


[QLUKBUNA  RIOLZHATA 


8STHZA  AOUMDUZA 


JAMAICA  POqWOOD 

viBvufVM  FEunrouni 

JUUUUAA 


tf 


tl 


I* 


CASOASA  8A0KADA 

KOLA  HUTS 

MATE 

HAMAMSUS  VniaiNICA 

JAMAICA  CHSW8TICK 

COCA 

When  ordering,  ask  for  "Christy's"  Extracts, 

PUKE   MENTHOL  CONES. 

SPECIALITE  BOXES. 

The  lid  removcM,  and  the  box  serves  as  a  holder  for  the  Cones. 

The  Wooden  Barrels      7/Operdoz. 

The  Hardwood  Boxes     7/0 

The  Plain  WiUow  ditto        ...     3/6 

The  Bottles         5/6 

Loose  Cones,  8, 12,  or  16  to  tne  oz. 
Menthol  Crystals,  3/-  per  oz. 

ASK   FOH   THE 

MENTHOL  CONES  (Christy's  Brand), 

Exempt  under  the  Medicines  Acts. 
Show  Cards  and  Counter  Bills  on  application. 

T.  CHRISTY  &  CO.,  188,  Fenclmicli  Street,  Londm. 

WILLIAM  GRAHAM  CARR  I  SONS, 

|)l^armit«utiral  Cj^emtsts, 

IMPORTERS  AND  WHOLESALE  DEALERS 
IN  GOD  LIVEE  OIL. 

BERWICK-ON-TWEED. 

BsUblished  1794, 

Medicinal  Oil  made  daily  on  the  Premises. 

DR.   BOSISTO'S 

OIL   OF   EUCALYPTUS. 

DISTILLKD  FKOU  THE  UU.VBS  OP  TBI 

Amygdalina  Odorata  of  Australia. 

Valnnble  aa  a  Perftime,  a  base  for  mixed  Oils,  a  aolrent  for  Gums  and  Bsiiiis,  and  a 
llediciiial  Agency  of  proved  efflcacy.  It  is  lar:grelj  used  in  the  Melbgone Htepilils, inl«ni- 
ally  oa  a  stimulant,  canninative,  and  anti-spaamodio;  and  extemaUy  ior 


Sou  Aaans  foa  KvaiAVs  :— 

E,  SIDLET  ft  CO.,  Mildm*y  COuunbwit 

82.    BISHOPSGATE   STREET.   E.C. 
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WYLEYS   &    CO., 

MANUTACTURBBS  OF 

PHARMACEUTICAL  PREPARATIONS  OF  EVERY  DESCRIPTION. 


'Warehouses  and  Drug  Mills :  COVENTBT. 
Iioxidoxi  OfELoe:  223,  UFFBB  THAMES  BTBIBBT. 


The  attention  of  the  Trade  is  specially  called  to  nndennentioned  Specialities : — 

GELATINE  COATED  OVAL  FILLS. 

We  are  now  preparing  the  above,  which  are  the  only  OVAL  GELATINE 
COATED  or  CAFSXJLED  FILLS  OF  ENGLISH  MANU- 
FACTXJBE  at  present  in  the  Market.  We  are  also  issuing  a  SPECIAL 
LIST,  devoted  exclusively  to  the  above,  and  which  will  be  supplied  on 
application.  This  list  contains  several  entirely  new  combinations,  such  as 
Fit.  Hypophoiph,  Co,  (each  equivalent  to  1  drachm  of  the  syrup) ;  Pil.  Ferri 
Quinia  et  Strychnia  Photph,  (equal  to  1  drachm  of  Syr.  EoiUm)  ;  Pil. 
Hydrarg.  et  Arsenic.  lodid.  (representing  6  minims  of  Liq.  Donovan),  etc. 

All  our  pilU  are  tent  out  in  capsuled  bottles  containing  one  gross;  but  for  the 
convenience  alike  of  physicians  and  pharmacistSt  we  have  originated  the  method 
of  putting  up  small  bottles  {each  containing  24  pills),  to  meet  the  requirements  of 
a  single  prescription. 

HYPODERMIC  ERGOTIN  TUBES  (Wyleys). 

These  Tabes  will  be  fotmd  a  most  reliable  method  of  using  Sigot,  as  by  their  use  a 
firesh  Solution  of  Ergotin  can  at  any  time  be  obtained. 

FRICTION  CAKES  (Wyleys). 

BellsdonnA*— Xqaivalent  in  strength  to  Lin.  Belladonna,  P.B.,  but  much  more 
cleanly  and  convenient  in  use.  We  were  the  first  to  introduce  this  solid  form  of 
Liniment.  whi<^  has  been  greasy  appreciated. 

Cap»tclnc«"-R6commendea  as  a  local  application  in  Lumbago,  Rheumatism, 
Sciatica,  etc. 


C'hekmn  And  Its  PrepArmtlona.— We  were  the  first  importers  of  this  drug 
and  the  first  introducers  of  itspreparations— Liquid  Extract,  Syrup,  and  Essential  Oil. 

Myr.  HLypophoaph*  Co*  (Wtlbts).— A  neutral  combination  of  the  Hypophos- 
phites  of  Lime,  Iran,  Qmnine,  Strychnine,  and  Manganese. 

lila.  Erg'otse  Ammoiitet.  (Wtkbti),  prepared  at  a  specially  low  temperature, 
and  fully  representing  the  medicinal  properties  of  the  Fresh  Drug. 

All  sew  Ifrvra  and  Remedies.  '(Particulars  of  which  are  furnished  from 
time  to  time  in  our  Friees  Cwrrmt,  published  monthly). 

Sole  and  Exelusive  AgmUfor  Oreat  Britain  for 

THE  ROSENWASSER  INVERTED  PRESS  PERCOLATOR 

(PATENTED), 

Which  entirely  dispenses  with  a  Tincture  Press  in  making  TINCTURES,  FLUID 
EXTRAOTS,  STO.    Prices  from  12<.    A  Descriptive  Circular  sent  on  application. 

COATED  PILLS  OF  ETERT  DESCRIPTION  lADE  TO  ANT  FORMULA. 


Bsport  orders  cars/uOy  packed  and  shipped  to  any  part  of  the  world.    Price  Lists  ia  BngUsh  or 

Spanieh  forvBarded  on  reoetpt  ofBiuinese  Card. 


z>siTr:Et.c:>x.EiTTBC    j'six.x.'sr, 

RQCAL  TO  urn  cBum  nuM  vuklub. 
SANITARY   FLUID   AND  SHREP  DIP. 

The  Chkumt  ixd  Bbr  DmnrBCTAira. 

Oi-Mtw,   Pitch,   Aiphalt^  mnd  >ll   produete  of  Tar  and   RoMn^ 

Sn  luplll  and  PriOf  «  niiiiliHtiM. 

OBINDLEY  A  CO.,  POPL^  LONDON,  E. 

JOHN  SAMPSON  ROOTH, 

WALTON    CHEMICAL    WORKS.   CHESTERFIELD, 

UmviOTDUB  or 

Maphtba,  Acetio  Acid,  Acetatea  of  Zdine  And  fiodft,  SsguotLead,  IreaiadlU 

Liquors,  Cbvcoal,  Mooldets*  BkeUng,  Coke  uid  Coal  Doit,  ale. 

A'o  mort  HfodnrhM.     J  pd/Mt  tMH  : _ 

aSiOBQB  THOnULB  PBIOB,  V . 

3E,  BioiD  Rtibxt,  Oxkud,  (Abjoinva  ni  ITiw  IVBU>  Inrmn). 
EMIa  Proprlstor  of  the  nondDrtul  remtdj  tor  Mottinu  HwiImIi^  riiManlM.  Ki«wl|l 

PRIOR'S  PO   HO   TO     Price  U  lid.    Portias  Id.  acta. 

Where  •  10  BUT  be  had  hli  BetobrMad 
Pamianant  Ma  k  ng   nk,  Oom  Ouah  an    Toothacha  Tlnetura,  ate 


HOGE^ 


HONEY 


re  throat*,  hoaiien  w,  *e.    Am 


godnot  of  Hatan  aaaratad  in  fiiB   prtali  eC 
orehoDnd  bloHomi,and  ntlMnd  bj  tbe  hanCT 
bae.    SuppUedb7«|]M(«ldHnl«BBtl».lH. 


pet  bottla;  i 
*HOQE'B   HONBT   COHFAITT  (Lanm), 

IS,  OlHt  BWtKB-MlMt,  LCBdOB,  ■■& 


PILLS 


BRITISH  PHARMAGOPdIA. 
and  useful  FormultB. 

R.    HAMPSON, 

ST.   JOHN    STREET    ROAD,    LONDON,  E.G. 

A  Plica  Cnmnt  and  BBmple  p(«t  tttm. 


MIST.  JfEtSCSm  Co.  c.    BISnUTHO, 

A  USKrUL  COMFOnND,  COKTAHflNB 
Pepiliie,  Bu  TomlM,  Opium,  Hydncvanic  Acid,  Cblorio  Xther,  u)d  BUmnth,  fcc, 

DOSS.— Half  to  Ott  drum  diliiKrL 
"Pnividcmt  Dlap«iia»rj-,  11,  Blnnfaops  Bltttt,  Nsircutls^n-TTDa, 


I  miue  chuk  jan  tor  birlng  pnt  ma  In  pOHe 
■irapafMion.  in  Ihi  ihspe  of  yoar  Ulit.  FepaiDB  Co.  c.  I 

GutlDdynik,  FtiwIi.  etc..  I  knnir  Df  no  nmedy  irhlch 

■boTC  pnpuation.    Anottaer,  by  no  means  slight  MItw 

the  rn^dltj  wUli  whlob  It  Ota  bs  dlipenHd.  and  I M  soil 

I  am  coaTincad  that  It  ooJy  requlrea  to  be  b»wit  to  b 


uioD  of  a 
ib^T  In  vari 


c.  inclndlnt 


JOHH  B.  U.  OALLWKr,  H.K.C.B.K. 
',  XumfactniiiiK  mod  PhknuMBtloiJ 
k  43,  Cliulotta  StreM,  Qtttt  EMtem  Strset,  London,  S.C. 

FBEDEBICK  FINE  &  CO., 

10  and  II,  MINCING  LANE,  LONDON,  E.G. 

CiunUltHaE  ■   i  filycfliine — Otiffl   Arabic — Qvm    TragMantb — Pan 
apMMJlDliS .    ^ Beeiwax— Hom;— gaiiiliie. 

THOMAS'S  TINCT0EE  OF   STEEL. 

t  Eminent  FhjaidaiiB  at  being  the  D 

a  of  Iron  erei    ~      

For  Price  Liitt  apply  to 
10,    PALL   MALL,   LONDON. 

ACID    ACETIC    Fort.    104:0. 

Prime  quality  and  guaranteed  from  Soda. 


DUNN    &    COMPANY, 

HAKUFAOrnHIKG  CHEMISTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM, 

lAte  of  10,  Frinoes  Square.  Finsboir,  London. 


(;G2  ADVERTISEaiENTS. 


EatnhUshed  IHid.    Protected  by  Royal  Letters  Patent.    RegietTed, 

THE    MANCHESTER    COUGH     CURE! 
LOWE'S  CONSUMPTIVE  &  ASTHMATIC 

COUGH     BALSA'M 

(Thb  Latb  Dr.  TURNER'S  FORMULA). 
For  Consumptive  and  Asthmatic  Cong^hg,  Colds,  Bronchitia,  Bronchial  Affectioni, 
Palpitation  of  the  Heart,  Hoarseness,  Tif^htness,  Wheeiiiig,  Difflcnlty  of 

Breathing,  etc. 

Sold  in  Bnttlee,  U,  lid.,  2s.  Od.,  and  4».  6d.  each. 

To  bo  obtained  from  most  Chcniisu*  in  Town  and  Country.  If  any  difflcnlty,  the  Proprietiir. 
W.  LOWE,  (/hemist,  21.  ROSAMUND  STREET  WK8T,  and  180,  MOSS  LAME  EAST, 
MANCUESTKR,  will  send,  ])08t  free  for  U  stamprt,  to  any  address  in  the  United  Kinfrdom. 

Wholesale  by  the  following:  Asrents:— MANCHESTER— James  Woolley,  Sons  A  Co.; 

oidfiold,  Pattison  (late  \V.  Mather) ;  Thomas  Shaw  &  Co.  (late  Reddish  &  Co.) ;  LIVERPOOL 

-Evan8,  Sons  &,  Co. ;  LONDON— Barclay  &  Sons,  95,  Farringdon  Street,  Lud^aie  CircuR; 

.ToUn  Saii^fer  &  Sons,   iH),  Oxford  Street;  John  Sutr-on  k  Co.,  10,  Bow  Churchyard;  W. 

Kd wants  &  Co..  Queen  Vipt-nria  Street;  Thompson.  Millard  &  Co.,  Cortain  Roarl,  B.C. 

DELECTABLE  JUJUBES,  VOICE  JUJUBES,  AND  GLYCERINE  PASTILLES, 

Put  up  in  4-lb.  Dccf)ratcd  Tins  with  Glass  Lids,  TINS  FREE,  are  now  being  inquired  for  by 
buyers  from  all  parts  of  the  world.    They  are  not  surpassed  in  quality  by  any  maker,  and 

f^ve  entire  satisfaction. 

MEDICATED   and  HIGH-CLASS   IiOZENGES   of  evexr   kind. 

Sent  out  in  2-lb.  or  1-lb.  Bottles,  Bottles  Free ;  or  in  Tins,  from  10  lbs.  npfrards. 

LIME    JUICE    TABLETS,    THIRST    QUENCHERS. 

ACID  DROPS.  AND  BEST  QUAIITT  BOILED  SUOAXS  OF  EVSET  mm. 

GIBSON'S    ORIGINAL   CHLORODYNE    LOZENGES. 

PENNY  SUGAB  "WORM  CAKES,  suitable  for  either  chUdren  or  adult*.    Have  aa 
iuimcnBC  bulc,  keep  in  any  climate,  and  pleaso  everybody.    Manofactured  by 

■ROBERT      OIBSOIT, 
Carlton  Works,  Hnlme,  Manchester ;  and  1,  AnstraUan  Avenue,  London. 
PriM  List*  Mitt  on  application.    Our  goods  can  he  bought  through  a»y  WhoUaals  or  Export  Bmm 

in  London. 

VALUABLE   FAMILY   MEDICINE. 

Established  1836. 

WHELPTON'S  VEGETABLE  PURIFYING  PILLS, 

Are  one  of  those  rare  Medicines  which,  for  their  extraordinarr 
properties,  have  gained  an  almost  UNIVERSAL  REPUTATION. 
N^umbers  are  couHtantly  bearing  testimony  to  their  great  Tslne  in 
DisorderR  of  the  Head,  Chest,  Bowels, Xiver,  and  KidiM^i 

^.-_«— .^_^  "^'^'*  "'  Rheumatism,  as  may  be  seen  from  the  Tcsftimoniak 

TPAoe  ■viABKTi;rrTi~Ff^?Ffy  publislie<l  from  time  to  time.    By  the  timely  use  of  such  a  remedy 

m.'iny  of  the  seriously  afllicting  disorders  which  result  from  proper 
means  beins:  noglcctcd  mi^Lt  be  avoided  and  much  suffering  saved,  for  **  Puersimov  is 

BBTTFB  THAN  CrHK."  

Sold  in  Boxes,  price  7^^..  Is.  Ud.,  and  2s.  9d.,  by  O.  "WHEIiPTOM"  &  SON, 
3,  Crane  Court,  Fleet  Street,  Ijondon,  and  by  Chemists  and  Medicine  Tendon  at 
Home  and  Al>r.>n'l.    Sent  froo  by  post  in  the  United  Kingdom  for  ft,  14,  or  83  stamiw. 

OLDHAM'S  "  PILL  OF  HEALTH." 

ESTABLISHED  OVER  FIFTY  YEARS. 

For  Indigestion,  Bilious  and  Liver  Complaints,  Sick  Hmtdaohe,  GiddineEs, 
"Wind,  SpasniH.  Droi)sy,  Fits,  Gravel,  Pains  in  the  Back  and  Loins,  and  all 
the  disorder.s  of  the  Stomach  and  Bowels. 

For  Females  they  are  invaluable,  removing  all  obstmctions,  and  impart  a 
healthy  bloom  to  the  complexion. 

In  boxes^  7^d.,  U.  IJd.,  and  2t,  dd, 

Prepabbd  only  dt 

W.    KITCHING,    BOLTON,    LANCASHIRE. 


ADVERTISEMENTS.  TilUj 


MUSTARD. 

FINCH,  RICKMAN  &  CO.'S 


Are  made  from  Iho  finest  mustard  aeeda  only.    Their  compoondB,  as  mannfkctared  for 

upwards  of  a  centary,  are  guaranteed  Aree  from  all  innedients  imparting  spurions  heat, 

and  are  therefore  ecioally  suitable  for  both  table  and  medical  purposes. 

6,  BROEN  WHARF,  42,  UPPER  THAMES  STREET, 

TUBNEB'S  TABAZACUM  OB  DANDELION  COFFEE  is  the  BEST. 

See  AVA.LT8IS  by  Db.  Hill  Ha.88ALL: 
**  The  Taraxacum  Coffee  of  Mr.  Turner  is  a  carefully  prepared  and  useful  combination." 

TURNER'S  ••  BLACK  CURRANT  "  COUQH  LINCTU8.  an  unfailing  remedy  for  all  kinds 
of  Ck)ugh8,  Colds,  and  Bronchial  Affections.    1«.  l\d,  and  2a.  9<L  per  bottle. 

TURNER'S  RHEUMATIC  POWDERS  give  immediate  relief.    7id.  and  1«.  Ud.    Packets, 
wiih  directious. 

TURNER'S  "  Dr.  CONNEL'S  TONIC  DROPa"  a  fine  Strengthenor  and  Nerve  Tonic. 
U.  lid.  and  2«.  9d.  per  bottle,  with  directions. 

PKSPABXD   SOLILT  BT 

J.  TURNER,   Pharmaceutical   Chemist,  Aylesbury. 

And  protected  by  his  regiitered  **  Trade  Mark,"  Clock  Tower. 

MEADOWS   &   SON, 

DISTILLERS    AND 

|mp0rttrs  ai  Mtites  antr  Spirits, 

Beg  to  infonn  their  fellow  Pharmaceutists,  that  in  all  cases  they  charge  the 
Wholesale  Prices  to  Members  of  the  Society,  and  will  be  happy,  on  application, 
to  quote  prices  of  Wines,  Spirits,  and  Liqueurs.    They  are  supplying 

Sp.  Vini  Rect.  Pur.  60  O.P.  .    19s.  6d. 

„  „  66  O.P.        .        .    19s.  Od. 

Subject  to  the  fluctuations  of  Vie  Market, 
Terms,  Cash.  Packages  charged  Is.  per  gallon ;  the  same  price  allowed  when  returned. 

GOOD  CADIZ^HERRY,  PALEOR  GOLDEN, 

68.  6d.  per  Gktllon. 

A  genuine  sound  Wine,  combining  body  and  strength,  particularly  adapted  for 
Medicated  purposes,  and  fit  for  use  as  a  Cheap  Dinner  Wine. 

PURE  ORANGE  AND  OTHER  BRITISH  WINES, 

At  4s.  per  G-allon,  in  any  quantitieB. 

ADDRESS—  [ESTABLISHED   1845. 

J.  MEADOWS  &  SON, 
Distillery,  44,  Humbastone  Qate,  Leicester. 


IDVSBTtBenMTil. 


AS  K    FOE    COWAirS   VAOCUffATIOH'    8HZEIJ)S. 

"         '      '"  -   ^   f  As  infarior  articles  are  in  the  Uarkat. 

From  all  Wfaoleule  Bonaea.    Weuiui 
Cowur,  Innntor  and  Maker  of  the  Tm- 

cuiatioD    Shield,   239,    George    Street, 

B.    ROBINSON, 

BREWER    OF   BRITISH    WINES. 

PENDLETON,   MANCHESTER. 
VIN.  AITRANTZ.,  B.P.,  .pectally  pr«p»red  lor 
-■-'-le  Vine,  and  for  Eiport. 
S.  B.—Pnei  hid  af  SftcMHitt  im  appl«Mfa.i. 

BUREOUOH'S  BPiaiTUS  EECIIFICATD3,  P-B. 

Specially  Pure  Spirits  of  Wine. 

A  highly  rectified  ENGLISH  GBAIN  BPIRIT,  fr«e  trom  fusel  oiL 

ORANGE  WINE,  SHERRY,  AND  MALAGA,  FOR  MEDICINAL  USE. 

SEST  KEIHTLATED  SPIRIT. 


JAMES   BURROUGH   &  COMPY.. 

CALE   STREET   DISTILLERY,  CHELSEA,   LONDON,  S.W. 
Alio  duty  free  for  txportatUm. 

PURE    SPIRITS    OP   WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  Ac. 

We  ■TO  now  aapplriog  Sp.  Fin,  B«f.,  fine  ^^«IiUB^  at  ■  verj  low  Hgore  lor  tufa  t  free 
ftom  flmall,  and  perfactlj  olaon.    Alio  in  bona  for  exportaUon. 

METHYLATED   SPIRIT   AND   FINISH,  M  0.  P. 

We  are  selllag  tho  aboTe  at  tha  iDweal  poulbla  cagh  price  or  Uu  day,  ia  qDanlitiea  of  FItc- 
Gallone  and  npn-ards.    Quoietiooj  apoa  spplication. 

CATALONIAN  SHERRY,  7s.  6d.  per  gallon  (A>«). 

A  Rood  tound  wine,  combining  body  and  atrengtb,  anil  epecially  adapted  for  medicated 
wlnea  and  oUier  porpoMB. 

ORANGE    "WINE,  Finest  Quality; 

Onaraatsed  not  to  cBDtaadepOBiCor  become  opaqoebTtbe  addition  ol  quinine.  Bi.»i.fet 
gallon,  netccsBh.    Second  QoaUty,  li.  M.  neK. 

OUR  CELEBRATED  PURE  SPIRITS  OF  TVINE 

le  as8d  hj  ell  the  priaeipal  Wholeiale  DroHgiMe,  PhannMenlisU,  and  Pcrftunera  in  town 

most  delicate  Parrames,  being  perrecUy  free  trom  unell  aod  fiuel  oil. 
Package*  lo  be  paid  for,  and  allowed  npon  return. 

E.  BOWERBANK  &  SONS, 

The  BISHOFSGATE  DISTILLEBT,  Sun  Street,  I.oiidoil. 
Aln  at  BDKHIHQ'S  ALIST. 

K.B.—Ka  coiMiidiDn  uillt  l\t  HoiiM  rtflid  £i)liD]iit)iDl>  Diititltiy  and  IFiui  C««]m«). 

ESTABLISHED   1782. 


DB.  BENNEB'S  ESTABLISHMENT  FOB 

VACCINATION  WITH   CALF  LYMPH, 

22B,  KABTLEBOITE  BOAS,  LONDON,  N.V. 

TudDBlion  from  tbe  Calf  Dailv  at  Two  o'clock. 
PRICE    OP    CALF    LYMPH    (DAILY    FRESH}— 

•piimo  f  I*n™        2».  «d.  esah,  or  3  for  7i. 

8QUARKS  Ii.  Sd.eiuih. 

Sent  Pom  Free  on  receipt  of  remittBnce  addrsued  to  the  Uan 


.,.  „ „..  jr  Uio  K»t»bli*hinBnt, 

or  the  tolloirlDir  appoinlad  AgenU :  Uexn.  Alien  ft  Haobnrra,  WholsMle  DToggiaU. 
Plougb  Court,  37,  Lcnnbsrd  Sueet,  B.C. ;  Ur.  W.  Uutlndale^  PhaniuceaticBl  Chnmiu,  10, 
».. —  ^ — i,_i  «. «r     .. j_  Reynold,  4  Bramoii,  13,  Britrgnte,  Leeflsi  Utmn. 


Neir  Cavradiih  S 


Bnut7  t  Ukrtia,  »,  Uowler  atreet,  Newcutle-on-Tjua. 
M,  Ihiiraon  Btreet,  Dublin  (Sole  Agent  tor  Ireluiil).    31r.  A 
Uaker,  G7 1 «[.  Fomt  RoBd,  BdlDbonrh. 


Iff,  &argic«l  luHtrumeiLt 


SHILLCOCK'8  PATENT  LEECH  VASE 

Acloiowlcdged  to  be   the  beat  iiiTsat«d  i  prices  for  lOO 
Leeches,  21/- ;  60, 16'- ;  25, 12/6. 

Wholesala  Ag^n^ — 
Maw,  Son  ft  Thompson,  ond  the  Wholesale  HoiueB. 


"  EaDLAND,  Bbistol,  March  10, 1867. 
"From  Meure.  Fasdon  ft  HJtcb,  Wlioleeole,  Ketail,  ao3 
Snrgeona'  Chemigt*. 
"  Mr.  J.  B.  Shillcoce, — We  hare  muck  pleoanre  in 
addui;  our  teitimouT  to  the  great  efficacy  of  joar  Leech 
Yue,  lu  pre«erring  the  Leechei  in  a  state  of  health  -,  ainai 
vo  bare  Died  one  we  hare  Deter  lost  one,  while,  till  the 
lery  day  preTious  to  using  it,  we  were  loi' 
We  can  speak  in  the  highest  terms  of  tliei 


end  then 


[ist." 


and  would 


W.  STONE'S  DISPENSING  &  ANALYTICAL  BALANCES, 
HELIOGRAPH    MAKER, 

«,GLOUceST£BST.,(UEEII'SS«UAIlE,W.C. 


^t^ 


GROUND    SUGAR. 


Kali  Sugar.  I  Coffee  Sugar. 

Icing  Sugar.  1  Castor  Sugar. 

Sugar  for  General  Confectionery  purposes. 

SampUi  on  application  to 

W.    HOSKIN, 

Sngar  Hills, 

NEW  STREET,  HUDDERSFIELD. 


F==^™G  BOTTLES.    HEAEN,  KIDDBLL  ft  CO., 

Glass  Bottle  WaimlactweTS, 

55/,  KINGSLAND  ROAD.  LONDON.  £. 

UT.iHiS  B0TTLB8  of  EFEHY  DBSCRllTroS. 
Pillisr  PLAIN  or  BTOPPKRltn.  rui'le  in  WHITH. 
BLUE,  A.11BEK,  ACTINIC  GREKS,  or  *nj  «bi': 


M'ECIAL  ATTENTION  BIVKX  TO  QUALITY. 
Quotation*,  poit  free,  to  anv  part  or  the 

world  on  application. 
The  above  irill  be  round  tbe  BEST  ud 
CHEAPEST  Home  in  the  trade. 

GREATLY    REDUCED    PRICES 

OF  MEDICAL  BOTTLES. 
SUPERIOR  OUAUTY-FLATS  OR  OVALS. 

3  ai.  iuid4az.,fi;epr.  gn.  |  eat.  andfiot-,  T.'6  pr.  sn.  I  IOdi.  udl3ai.,lCLBpr.gn. 

IMPROVED  WHITE  FLIHT  VIALS. 

LriTm,  Medium,  i^iiiiiitb,  Ronud  Shanlderad.  nntl  Graduated. 
2az.    5.'6p«rgrDsa.  Iloz 3,;S pergioH.  I  3 dr 3/-pergrou. 


THOS.   W.    SIMCOCK, 

DRUGGISTS'  SUNDRYMAN  AND  BOTTLE  MANUFACTURER, 

17,  GUILDFORD  STREET,  LEEDS. 


The  "STOCKPORT"  Silent  Gas  Engine.  'ii\ 


BISSCHOP" 

Gas  Engine. 


J.E.H.ANDREW&CO,,i 

Engineers,  Stockport. 


I 


LoNDos  Office  .i. 


80,  QUEEN  VICTORIA  ST.,  E.G. 


Price  Litt  aud  all  Jii/ormni 


FOR  1 

SHALL  I 

POWER. 


GLASS   BOTTLES. 

MEDICAL,    DISPENSING,    AND   OTHER    KINDS. 

KILNEB     BROTHERS, 

No.  21,  GREAT  NORTHERN  GOODS  STATION 

Enra's  cboss,  londoit,  h. 


UluttraUd  Catalopui  and  Priet  IHtii  on  application. 


HAYWOOD'S  SURGICAL  APPLIANCES. 


Grtaleit  atUntion  paid  to  Special 
Orderi;  tchich  are  invariabl]/ foncardtd 
ptT  return  o/  poll. 


J.  H.  HAWOOD,  Castle  Gate,  Nottingham. 
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PILL 


ROBINSON  &  SONS, 

lUJnm.CTUKXB8  OP 

Bound,  Square,  Oyal,aiid  Octagon 
Paper  and  Willow  Boxes. 

B«glfltar«d  Bafttj  Bottto  Bum,  for  PMetl  FMt. 

WHEAT  BRIDGE  MILLS, 

Near  OHSBTBBFISIJ). 

WAREHOUSE :— 65,  FANN  STREET, 
ALDSRSGATE  STREET,  LONDON. 


Honourable    Mention    for   Card- 
board Boxes  in  1882  Exhibition. 


E.    NATALI, 

207,  OLD  ST£E£T,  SHOBEDITGH,  LONDON, 


AND 


dlass  Sfeoto  Casie  ||(akcT. 


A  large  Stock  of  Hew  and  Second-Hand  Medical  TixtnreB  and  Vteneila. 
Shops  fitted  in  Country  same  price  as  in  Town;   complete  firom  £70. 

--  SAP-  HOWLETT,  -' 


A.irD 


@L/tSS   S|HOW   (3;^SE   MAKER. 
j\{e9ical  j^abelliq^  aqfl  ^ntin^  on  ^la^^,  etc.,  etc 

CABINET    FITTER 


TO   TXS 


PbamaceDtical  Societ;  of  Great  Britain, 
SHOPS    FITTED 

By  Contract,  in  Town  or  Country,  with  every  requisite,  on  the  Most  Improved 

Principles  and  the  very  best  Terms. 

PLANS    AND    ESTIMATES    SUPPLIED. 


MANUFACTORY  AND  SHOW  ROOMS : 

LINDLEY  STREET,  SIDNEY  STREET,  MILE  END,  LONDON,  E. 


ADVERTISEUXNTS. 


6 


All  hearing  thit  Trade  Mark 
voarranted  Pure. 


LINT. 


ROBINSON  &  SONS, 

Spzimtrs  anb  Pmm&dtirtrs, 
Cotton  Ss  Flax  LintB,  Gkungee  Tissu 
Cotton  Wools  and  Bandages. 

WHEAT  BRIDGE   MILLS, 

Near  CHESTERFIELD. 


WABEHOnSE  :^66,  FANN  STREET,  ALDERSOA 

STREET,  LONDON. 

Certificate  of  Merit  at  the  Medical  and  Sanlti 
Exhibition,  London,  1881.    No  higher  recom 
mendation  of  our  Goods  can  be  given. 

To  he  had  of  all  the  VTholeMaU  Hout$$,  or  direct  ft 

ihA  Makers. 


WHITE   SPLIT   SKINS— for  Capping. 

WHITE  PLAI8TER  SKINS,  AND  CHAMOIS  LEATHERS 

nORWAT  DOE  SKINS,  AND  BASILS.    PURE  BUCK  TALLOW. 

J.  P.  LEE  &  Co. ,  Deer,  Chamois,  and  White  Leather  Dressep 

24,  Dnke  Street,  BloomsbTuy  (near  British  Mnsenm),  London,  W.C. 


SKINS,  VEGETABLE   PARCHMENT, 
TINFOIL  AND  WAX  PAPER. 


H.  ERHARDT  ft  Co., 

9»  Bond  Coxirt,  'Walbrook, 
LONDON,   E.G. 


Specially  prepared  for 
tying  oyer  Jams,  Jellies, 
Marmalade,  Brags,  Chem- 
icals ;  for  Capping  Bottles 
of  Perftimes,  Medicines, 
and  Chemicals,  and  for 
Packing  and  Covering 
Greasy  Articles,  etc.,  etc. 


▲Lao 

WHITE    SPLITS, 

PLASTER, 

Ooldbeaters' 

▲n> 

FRENCH  SKINS, 

TINFOIL  a  TINFOIL  PAPER. 


MATTHEWS'S  WAXED  PAPERS, 

For  covering  Gold  Cream,  Ointments,  Flaisters,  etc., 
wrapping  Jniubes,  Scented  Scape,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  other  greasy,  i)er- 
famed,or  adhesive  sabstances,  without  any  of  the 
obgectionable  results  of  using  tm  foil,  and 

AT  HALF  THS  COST. 

rwbosofS0  8q.Ft 


White 

Yarions  tints 

Pink   

Bine    

\7r6t9u  •  • «     ••■ 
Yellow 
Golden 
Black 


28.0(1. 
28,  6d. 
28.  M. 
28.  6d. 
28,  6d. 
28.  6d. 
28,  6d. 
8s.  Od. 


808.0(2. 
82s.  6d. 
80s.  Od. 
82s.  6d. 
82s.  6d. 
82s.  6d. 
84s.  Od. 
40s.  Od. 


PBSyABBD  BT 

BOUSE  &  Co..  12,  Wigmore  Street,  London. 
And  Sold  by  all  DeaJUn  in  SundriM. 
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SPECIAL!! 


IMPERIAL 

SOFT    SOAP 


IN    TINS. 


THIS  Soft  Soap,  introduced  to  the  Trade  by  THE  CHIS- 
WICK  SOAP  COMPANY,  packed  in  1,  2,  3,  3i,  4,  6, 
and  7-lb.  Tins,  does  away  altogether  with  the  disagreeable 
method  of  retailing  small  quantities  from  the  firkin.  It  is  much 
superior  in  quality  to  the  ordinary  Soft  Soap  sold.  It  is  quite 
free  from  smell,  beautifully  transparent,  and  pale  amber  in 
colour.  It  is  specially  manufactured  for  domestic  use;  is- 
neatly  labelled  with  full  directions,  and  may  be  sold  with  good 
profit  at  the  old  rates. 

May  be  obtained  through  Wholesale  Druggists  and  Drysalters^ 

and  in  quantities  only  of  the 

CHISWICK  SOAP  CO., 

LONDON,  W. 


Also  makers  of  Finest  Pale  BBB,  BB, 
and  BL  Soft  Soaps,  in  firkins  and  half 
firkins;  the  10  per  cent.  Carbolic  Acid 
Soft  Soap,  in  tins  and  firkins ;  and  the 
PB  Sapo  Mollis,  in  all  sized  packages. 


THE    NEW    SKIN    SOAPS. 


lODOPOBM  SOAP. 

BLUE  aUM  TREE  SOAP. 

The  Medical  Faculty  have  been  quick  to  recDgnite  those  invaluable 
adjuncts,  and  their  efficacy  as  speciRcs  for  the  cure  of  all  sldn  diseasei, 
"  et  hoc  genua  omne,"  is  attested  by  the  highest  authorities  iu  London, 
Liverpool,  Belfast,  Bdinburgb,  Glasgow,  and  throughout  the  United. 
Kingdom. 


Uakctactcsbrs  : 

MILTON    CHEMICAL   COMPANY, 

49,  BATH  STREET,  GLASGOW. 
LoNiKiif  Aqekts  : 

BOYACK    &    CO., 

88,  BISHOPSOATE  STHEET,  liOlTDON. 

BRECKNELL'S  SKIN  SOAP. 

REDUCTION  OF  PRICE. 

Partieulari  leill  be  foraaTded  on  applieation  to 

BRECOELL,  TURNER  &  SOHS,  HAYURKET,  LOHDOH. 

OR   TO  ONE   OF  THE    WHOLESALE    HOUSES. 


COURT 
PLASTER. 


Id.  paoketa,  Ss.  dd.  per  srou. 

ARCHD.   PATER30N,  Chemist, 
13B.  OOYAF  BOAD.  OLASOPy. 


'  Glo sis  £•. Stiffness 


HARROPS ,.  V/,... 

LINEN  GLAZE 

For  Colldrs.Cuff S-Muslliis  it 


4g 
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"  TTTT'N'T'lil'R*  St " 

INFALLIBLE  VERMIN  DESTROYER 


•  •■^-■^       —  — -^^      ^^— ■*-.-^--  r 


il 

THE    BEST    EXTANT." 

Thirty-eight  years^  reputation.     Vide  TestimonidU, 

From  Messrs.  P.  Smith  ft  Co.,  Chemists,  Runcorn,  October,  1880: — In  our 
opinion  yonr  *  Destroyer'  is  the  best  extant.*' 

From  Mb.  James  Froud,  Chemist,  Dorchester: — ''Yonr  poison  sncoeeds  to 
admiration.    It  is  as  effeotaTe  as  an  infernal  machine." 

From  Mb.  Jas.  Thompson,  Low  Hesket,  near  Carlisle,  to  Mr.  B.  T.  Pattison, 
Chemist,  Carlisle : — *'  Sir, — Yon  can  with  confidence  recommend  '  Hnnter^a  Vemun 
Destroyer.'  It  is  the  best  thing  I  ever  used,  having  often  cleared  stack- yards  of  both 
rats  and  mice  in  a  day  or  two.' 

From  Mb.  Edwabd  Thobnton,  Chemist,  Lyme  Regis : — **  I  can  bear  testimony 
to  the  efficacy  of  yonr  '  Killer.'  Parties  who  liave  purchased  it  of  me  say  that  it  is 
the  best  they  have  tried.  Mice  are  rapidly  destroyed  by  it,  and  it  qnite  answers  the 
description  yon  have  given  of  it." 

From  Mb.  A.  Billington,  Chemist,  Wak^ld,  August  28, 1878:— ''Dear  Sir,— 
Please  send  me  a  few  of  yonr  Vermin  Eliller  Rc«isters.  I  can  bear  testimony  to  the 
deadly  effect  of  yonr  '  Killer,'  having^  one  night  laid  in  my  warehonse  tiie  contents  of 
a  2d.  packet,  and  found  in  the  mormng  no  fewer  than  forty  dead  mioe." 

In  packets,  Id.,  2d.,  Sd.,  6d.,  and  Is.  each, 
OF    ALL    THE    VyHOLESALE    HQUSES, 

LABORATORY, 

WESTGATE  AND  UNION  STREET,  DEWSBURY. 

FOUND   DEAD. 

SDDDEH  DEATH  TO  RATS  IS  SANFORD'S  RAT  POISOR. 


**  I  fonnd  ISO  killed  by  it  in  my  wheat  stacks." — J.  U.  Pahtx,  Fumflr,  Caxion. 

**  Sanford's  Rat  Poison  answers  well ;  I  found  64  dead  from  one  dressing  with 
it." — F.  Fowleb,  Henlow. 

*'  Sanford's  Poison  has  always  proved  most  e£feotaal  for  destroying  Bits."— 
R.  Mabsh,  Little  Offley. 

Price  Is.  per  box,  1«.  2d.  with  postage.  Also  Mice  Poison  for  dreanng  Com 
Stacks,  etc.,  of 

SANFORD  &  SON,  SANDY,  BEDS. 

Liberal  Terms  to  Chemists. 

THE  GREATEST  CPRM  REMEDY  OF  THE  AGE. 

FADILESS  CORN  AKD  WABT  FAINT, 

(REGISTERED.) 

Used  and  reoommended  by  the  faoulty. 
This  valaable  preparation  totally  removes  hard  and  soft  Corns  and  Warts, 

leaving  the  part  healthy  and  f^ree  from  pain. 
In  cases,  Prioe  lid.  and  l/Hd. 

Pbbpabed  only  bt 

J.  HARGREAVE8  &  SON.  Chemists, 

108,  FYLDE  ROAD,  PRESTON. 

Sample  free  by  post,  7id, 


DINNEFORD  &  CO., 

Mi^NDFlCTUBEBS  OF 

Horse<Hair  Friotion  Gloves,  Belts,  Bath  BrusheB,  Oxford, 

and  Cambridge  Pads,  eto.,  eto. 

la  white,  s^^,  aad  black  luir,  of  tatJoiu  dflirt*fl«  of  hardnwi,  ia'suit  tha  nuut  deliCtUe, 

wlchout  riak  of  iTJJiuy  to  tho  alcin. 

WHOLESALE   PRICE  LIST. 


IiADT*a  AJTD  OIUTPS  TLBBH  FBHTOB  07  WAIiCS  BA.IH 
aiiOVX  (In  Paint.  OLOVH. 

IIo.lsln,W(,iNo,l,«li.:  Mtk^Oi.  Tor mt or drr me.    IU.perdDi,    Sel^ 
pn  id.  pain.   BMail],  it  ii.  sd.  tich. 


H>L.pn<lM.    B«MI,  StM.neli.  Balall, 

OXFOBD  "WABEIRO  FAD. 

For  rlrtining  and  MfUning  tb«  handi,  and  for  tha  bath.    In  1  d 


handla.  Mt-pardoi.   Hatall, 
U, ed. eaoh, 

GAMBBXDOB  PAD. 


THB  DBUID077. 

42i.  perdoi.    Betail,  El.  each. 


FLUSH  BTBAF  OB  B±iL.T,  AND  BATH  STRAP. 

Luiu'  qnalitr,  light  hair  and  loft  pila.    Qirr*!  qnalit;,  black  or  gnj,  and  pUs  of  rarioiu 

dscran  of  hantaiMa.    Ui.  pardoi.    Hatait,  Si.  Mch. 

180,    NEW   BOND    STREET,    LONDON.    W. 

MNUFAOTOIlYr  fOLEr  WORKS,  OSLE  STREET,  HARTLEBONE. 
WkolMftl*  AgtBtt :  HAW,  SOB  fc  TKOKFSOS,  11  ft  U,  AldmgMa  StrMt,  S.C 

z  z 


COATE    &   CO., 
THE  LONDON  BROSH  WORKS, 

AXMINSTEB,    ENQLAKD, 


lYORY,  BONE,  AND  WOOD  BRUSH  HANDFiCTDSERS, 

AND  PATENTEES  OF  THE 

WHITE  ENAMELLED  TOOTH  BRUSHES, 

EaTing  tor  several  years  past  tonnd  it  imposiible  to  give  that  moto  mi 
itceomiDoilation  for  Pickind,  BTumxa,  STOBoia,  etc.,  vhioh  their  giowiDg 
bniinesB  requires,  &s  dniing  the  put  yBU  or  tiro  they  have  been  lavotued  witli 
a  larger  supply  of  orders  than  ever  before,  and  although  they  often  bold  ia 
Stock  from  Two  to  Three  Thousand  Oroea  of  Tooth,  Hair,  TSail,  and  Clotb 
Brashes,  mads  and  portly  made,  yet  tzom  the  limited  aecommodatioD  whUi 
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their  Warehouse  nfForded  they  were  unable  to  give  their  Customers  the  full 
benefit  of  that  Stoek  in  the  due  and  prompt  execution  of  orders  in  reasonable 
time,  they  therefore  resolved  to  move  their  Warehouse  and  Offices  to  their 
newly-acquired  Freehold  Premises  at 

/tXMIJJSTER,   DEVOJ^SHIF^E 

(as  shown  on  opposite  page),  where  they  have  ample  room  for  training  a  sufficient 
staff  in  that  special  technical  knowledge  so  requisite  for  their  peculiar  trade. 

And  they  have  reserved  land  for  the  erection  of  any  additional  Workshop 
accommodation  which  may  be  required  from  time  to  time,  and  are  fitting  up 
their  Factory  with  the  latest  improvements  in  all  that  relateB  to  Toilet  Brush 
Manufacture. 

Chard  being  only  seven  miles  from  Axminster,  they  will  carry  on  their  Branch 
Works  at  Nimmer  Mills,  Chard,  as  heretofore.  But  all  Sales,  Orders,  and 
Correspondence  will  be  carried  on  at  and  from  Axminster. 

It  is  now  thirty-six  years  since  Coate  A  Oo.  established  their  special  Factory 
for  the  manufacture  of  Tooth,  Hair,  Nail,  and  Cloth  Brashes  in 
London.  Since  that  time  the  smoke  in  the  atmosphere  has  so  increased  that  it 
has  become  impossible  to  produce  and  finish  their  style  of  Brushes  in  London, 
a  pure,  clean  atmosphere  being  indispensable,  which  th^  find  here  in  perfection. 
They  have  also  water  power  from  the  Biver  Axe. 

In  order  to  meet  the  requirements  of  the  Trade,  when  Brushes  are  wanted 
by  return,  COATE  <fe  CO.  have  made  special  arrangements  with  MESSRS. 
BABCLAT  A  SONS,  95,  Farringdon  Street,  who  will  hold  a  general  stock  of 
Ooate*s  well-known  Tooth  Brushes,  in  all  qualities,  and  supply  the  Trade  at 
O.  <fe  Co.*8  prices. 

But  in  all  cases  where  Brushes  are  required  to  be  stamped  with  Customer's 
name,  orders  will  be  received  and  executed  through  Mbssbs.  BABCLiT  6s  Sons, 
or  by  Coate  &  Co.  direct,  with  as  little  delay  as  practicable. 

On  every  Wednesday  and  Saturday  Coatb  <fe  Co.  send  to  their  London  Agents 
per  tonnage  rate  whatever  orders  they  have  ready  to  Cabtxb,  Patsbson  &  Co., 
Caziiers,  Goswell  Boad,  London,  who  deliver  each  order  free  of  cost  in  London 
to  whatever  wholesale  House,  Carrier,  Railway  or  Shipping  Agent  their  customer 
may  order  their  goods  to  be  sent  by ;  and  goods  ordered  to  **  wait  instructions 
for  forwarding  "  will,  when  such  order  is  completed,  be  sent  to  the  Carriers, 
Cabteb,  Patebbon  Sb  Co.,  London,  and  the  invoice,  with  post  card  enclosed,  sent 
to  costomers  on  the  same  day  as  the  goods  are  sent  off  to  London.  Coate  &  Co. 
therefore  beg  customers,  on  receipt  of  invoice,'to  advise  Oabter,  Patebson  &  Co. 
by  what  means  they  are  to  forward  the  Goods  on  to  them. 

With  these  increased  facilities  they  hope  still  further  to  merit  a  continuance 
of  the  favours  bestowed  on  them  for  so  many  years  past ;  and  of  those  who 
require  but  have  not  got  the  Best  made  Tooth  Brush  we  respectfully  solicit  a 
small  trial  order  for  comparison  against  any  other  makers'  Tooth  Brushes  in 
the  world  for  style,  finish,  durability  and  reasonableness  of  price. 


WANTED.  -Special    Wholesale   Agents    for  Calcutta  and   Bombay, 

Madras  and  Ceylon,   New  York  and  Chicago. 

N.B.-LATE  OF  41,  LISLE  STKEET,  LONDON. 


IDTEBTIBEHEHtB. 


EWBAKK'S  EOYAL  PLATE  POWDEB, 

For  Silver  and  Electro  Plate. 


GOLD  MEDAL,  ADELAIDE,  1881. 


POLISHING  PASTE 


FURNITURE  POLISH 


E  FOvvDER    Be? 

JOSEPH  PICEEKING  &  SONS,  Albjn  Works.  Sheffield. 

RIMMEL-S   NEW   SANITARY   PERFUMERY. 
-ptuHEL'3  AaOlUTIC  QZOHIZES,  »  ftwr.m  poo.icr  wbich. 

I  \j  Dim]i);  Bpnad  cm  t,  puu  In  BiiBnDiiinta  or  plucea  of  piihlic  iwn. 
evolves  ibprefro»htn«»™'i»l'^«n«n"ioi»  of  the  Pine  and  Eualyp- 
Eus,  uid  prodacee  n  qnonll^  oC  Owu.  the  ^rcat  ejr  parifltr^  ltd  cleui 
oud  pnrtAblB  lUturQ  nrndus  It  (kr  nnrenibli;  to  liquid  diHmFect&DlB.  In 
4.0Z.  Tint,  1>. ;  14b.  TiTW.  3l  Gd-;  BpreaUlnff  Plate.  0d. 

KIlIHEL'SOZOSIZEIl  EAD  D£  COLOOBE.LATENDEE  VATXS. 
or  f  LOBIDA  'WATSE,  aprinkleii  nn  it  pad  biiiiK  up  in  tbe  ait.  iliwttoje 
bnd  BTDcIl-  Hiid  ooiinuB  eSuviii  In  eick  roomH.  cloeete.  etc.    Vnix  i*.  M. 

" 'BIuilEL'S  AKOHATIC  OZOIfieED  POCKET  CA8S0LETT1,  U> 

V.B.-JOO  ddailid  prtupMidiMi,  ci»itai<ii>i«  Mrtljtciitn  and  leitimimdili,  wiK  wild  lunu  sni 


EirSEHE  BUmi,  „.„.i'iSS."-,„.  9S,  SIMP,  Lomoii. 

HELIOTROPE  SACHET  POWDER. 

A  veiy  pleasant  and  bating  p«rfnme. 
TTAoIwah.  in  ^-U.,  i-U.,  l-(b.  BotiUt,  al  \U.  ^tr  Vb. 


HALL'S  WOOD  VIOLET  PERFUME 


^  ■  HEB  BOTAL  fflGHNEBS  THE  PBINCESS  OP  WALES. 

HER  BOYAL  HIGHNESS  PBINCESS  CHRISTIAN,  ETC. 
fi«lail  at  li.  M.,  2(.  GfT.,  U.  M.,  8>.  M..  10«.  fid.,  and  21*.,  tU.,  per  BeltU. 
Pbofbiztcb— E.  R.  BIGGLESTON,  Chemist,  CANTERBURY. 
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OAKET'S  SILVEBSMITHS'  SOAP. 

(Non-Mercubial.) 

The  best  and  cheapest  article  for  cleaning  and  polishing  without  waste  or 
dirt,  silver,  electro-plate,  Britannia  metal,  tin,  zinc,  plate  glass,  marble,  gas 
globes,  lustres,  windows,  etc.     Tablets,  6d.  each. 

Guaranteed  perfectly  free  from  mercnry  and  other  injurious  ingredients 
frequently  used  in  the  manufacture  of  plate  powder. 


OAEET'S  WELUNGTON  KNIFE  POLISH. 

Prepared  expressly  for  the  Patent  Knife  Gleaning  Machines,  India  Rubber 
and  Buff  Leather  Knife  Boards.  Knives  constantly  cleaned  with  it  have  a 
brilliant  polish  equal  to  new  Cutlery. 

Packets,  dd.  each ;  Tins,  6d.,  Is.,  2s.  6d.y  and  48. 


OAKET'S  WELLINGTON  BLAOKLEAD 

Imparts  an  immediate,  brilliant,  and  lasting  polish  to  all  kinds  of  stoves,  iron- 
work, etc.    No  waste,  dirt,  or  dust  in  the  use,  adheres  at  once  to  the  stove. 
Solid  blocks,  Id.,  2d.  and  4d.  each,  and  Is.  boxes. 


OAKET'S  FOLISHINa  PASTE, 

For  cleaning  brass,  copper,  tin,  pewter,  etc.,  etc. 
Tins,  Id.  and  2d. ;  Pots  6d.  and  Is.  each. 


OAKET'S  FUBNITTJBE  OBEAM, 

For  cleaning  and  polishing  furniture,  patent  leather,  oilcloth,  etc. 
Glass  and  Stone  Bottles,  6d.  and  Is.  each. 


OAKETS  BBUNSWIOK  &  BEBLIN  BLACK, 

For  beautifying  and  preserving  stoves  and  all  kinds  of  iron  work. 

Bottles,  6d.y  Is.  and  2b.  each. 


W^HOLESALK  : 

JOHN  OAKEY  &  SONS, 

Manufacturers    of    Emery,    Emery    Cloth,    Blacklead, 

Cabinet  Glass  Paper,  etc. 

WELLINGTON    EMERY    AND    BLACKLEAD    MILLS, 
WESTMINSTER-BRIDGE  BOAD,  LONDON,  S.E. 


Pri7.'  Medals  Awarded  •  |PHILADELPHIA,  1876.   BOSTON.  1883. 
pnze  leaais  Awaraett .  {londON,  CRYSTAL  PALACE,  1884. 


E.  H.  THIELLAY'S 

EAD  FOMTAINE  DE  JOUYEKCE,  GOLDEN; 

OR,  GOLDEN  HAIR  FLUID, 

For  rkpidlr  ohanglnc  Dark  Hftlr  ioto  FUxen  of  Bonnr  Bhsdai. 
N.B. — This  articla  ii  now  put  np  in  TOtmd  battles,  iueteftd  of  flat  Kqa&r«H ;  the 
gloBB  ii  extremely  ationg,  hermetiOBll;  stoppered  (Pattat),  and  Mlenlated  to 
resist  the  strougeBt  possible  pieBaim  of  the  liquid  wheo  in  hot  climBtes. 
There  are  only  three  siKe«  iEsned  at  pieeent,  namel; — 

Oontanti       63  pmmmes,     126  grnmmat,    260  crmrnmBe. 
Price  BIB  ah  I0;B  per  bettta. 

oleule     3i;-  36/-  63;-pwd»>n. 

The  Oontwits  beinx  raspMtlmlv  ,^.  {,  |,  of  ■  lltr«. 

Svljeet  to  qaaniitative  diteotmt. 


EAU    FONTAINE   DE    JOUVENCE 

IN  EVERY  SHADE. 

AuBUBS.  Dau.  Bbowk. 

Bluk.  ftoaussm.  Bistobkr. 

BlSTtmUTITV  UD   SnCULB. 

WHOLESALE  DESCfilPTIVE  PHTCK  LIST  ON  APPLICATION. 


EUCAZiTFTIA.  |  COUPAITION. 

HOnSQUBTAIBB.  CBBAH  OF  IiHiIXB. 

'^^UPTATT  FIiTTtD.  I  A4UA.  MT8TBBI0SA. 


E.    H.    THIELLAY,    Parfumeur-Chimiste, 

CHAHING  CROSS  HOTEL,  LONDON. 

EXPORT   MANUFACTORV   AT    NEW   CROSS,    KENT. 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 
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DR.  G.H.JONES, 

SUItGEOir  DENTIST, 

May  be  oonsalted  from  10  to  5,  viihoat  charge,  at  his  only  address, 

67,  GREAT  RUSSELL  STREET,  {BS?M«i5Li}  BLOOMSBDRY,  LOHDOI. 


DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  Calcutta  Great  International  Exhibition, 
Gold  Medal  and  Diploma  of  Merit  for  Dental  Improvements  Patented  and  Pain- 
less System  of  Dentistry. 

DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  Great  International  Exhibition,  New 
Zealand,  Gold  Medal  and  Diploma  of  Merit  for  Dental  Improrements  Patented, 
also  for  strength,  durability,  combined  with  lightness  and  for  Painless  Adapta- 
tion of  Prize  Medal  Teeth. 

DR.  G.  H.  JONES 

Has  obtained  the  Paris  Gold  Medal  and  Diploma  of  Merit  for  Dental  Improre- 
ments  Patented  and  Painless  Adjustment  of  Artificial  Teeth« 

DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  Nice  Great  International  Exhibition 
for  Dental  ImproTements  Patented,  and  for  his  Artificial  Teeth  fixed  without 

springs  or  wires. 

DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  International  Exhibition,  Amsterdam, 
for  Dental  Improvements  Patented  and  Artificial  Teeth  fitted  upon  atmospheric 

pressure 


DR.  G.H.JONES, 

SURGEON    DENTIST, 

Will  forward  his  Illustrated  64-page  Pamphlet  on  Painless  and  Perfect  Dentistry, 

gratis  and  post  free,  from  his  only  address, 

57,    GREAT    RUSSELL    STREET, 

(Opposite  the  British  Moseom,) 

BLOOMSBURY,   LONDON. 


JEWSBUKY  &  BBOWN'S 

OBIOIHAL  AND   CELEBBAXED 

ORIENTAL  TOOTH  PASTE 

Eag  been  oied  in  the  higbest  clrcleB  over  60  years  for  cleaiudog, 
beaatjfying,  and  preHnriiiK  the  teeth  and  gamn  to  old  age. 

Sole  Proprietors  and  Mskers,  JEW8BURY  &  BROWN,  Manchester. 
VBITE  k  SODltl}  TEETH  IHSuaXD.  The  ORIENTAL  TOOTH  PASTE  ii 
compoaed  only  of  re^^etable  labstancoi, 
blended  with  frnptnt  compoDDdi.  It  i* 
dUtingaiihed  by  ita  extnLordiiurj  efiACT 
in  remoTing  tartar^  iamring  to  Uie  teett 
the  mOBt  HBAUTIFDL  and  PRARLT 
WUITEXESS,  and  indacins  a  bealthj 
nctjon  of  the  gums.  The  OBIENTAL 
TOOTH  PASTE  give*  PKCULIAK 
FRAGRANCE  TO  THE  BREATH,  and 
vrill  piCBerrP  the  teAU  and  ganu  to  OLD 


oahU  Site, : 


t^-  AGE.    l'i-U,lt.Sd.,orDoahUSije,is.6d. 

KEEI'S   PEHrSCT   lie  ALL  ULIUITCS. 

Of  am.  Pesfitveu  *\d  Ceievists. 

CAUTION.— Obierve  the  naina  and 

addiasB  on  the  Pota,  alio  the  Trada 

Mark  (J.  A  B.  ia  a  doable  triangla). 

^Vitbouc  taeae  nono  are  senulne. 

Whousbuj:  iNi.  Retail  ar  the  Sole  Pbopbieioes  iso  Makbes: 

JEWSBURY  &   BROWN,   Market  Street,  Manchester: 

and  of  all  Chemiif  and  Wholttalr  Homra. 

BEDDARD'S 

BEL6RAVIA  TOOTH-PASTE 

(Registered) 

le  entirely  difFsient  from  sn;  article  of  the  kind,  ver;  much  liked  bj  CQstomen, 

a,  most  effectual  dentifrice,  and  bandsomel;  pnt  up  in  large  jars. 

ONE  SHItiLINQ  SACH.     'Wholeaale  of  all  Patent  Housea. 

Liberal  <lieconiit  to  largf  buyen. 

Prepared  only  by  JOHN  BEDDAED. 

46,   CmiRTOH   STREET,  BELQBAVE   ROAD,  LONDON,   S.W. 

DR.  C.   R.   COFFIiM'S 

AMERICAN    DENTIFRICE. 


Prepared  only  by  WILLI  AM  DARLING.  Ohemisi.  Manchester. 


May  be  bad  from  B.  Uaw,  Son  ft  TaoxFson ;  Bahcut  &  Sokb  ; 
F>  NawBiBT  &  SoKB ;  Sahoeh  &  SoNB ;  and  an;  Wholetile  Hones  in  Londoo. 


Price  28.  per  box,  and  fiunilr  jan,  lOs.  each 
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IMPOBTANT  TO  DENTISTS. 

The  60DIYA  MODELLING  GOHPOSITION. 

The  above  Preparation,  since  itn  inirodnction  in  1870,  has  acquired  a  world-wide  repnta- 
tiOD,  and  ia  uacd  by  the  Principal  Dental  PractitionerB  everywhere. 

PFor  pwrticularg,  see  the  **  Special  Announcement,"  interleaved  between  pages  00  and  07 
of  the  MrUish  Joumallof  Dental  Science,  issued  on  January  ISth,  present  year.  Or  write  for 
same  to  the 

MANUFACTURER, 

JAMES  HINDS,  DENTIST,  COVENTRY. 

To  he  hnd  of  all  respectable  Dental  DeiidU  throughoiA  the  world. 

AMERICAN   BAY  RUM, 

niPOETED  AND  INTBODUCBD  BY 

MICHAEL  E.  FOSTEB, 

50,  BISHOPSGATE  WITHIN,   LONDON,  E.G. 

Betail    Is,  6d,        Wholesale    12«.  per  doz. 

2f.  6d.  ..  20*. 


♦» 

71 
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...     6s.  Od, 


»» 


•*•     ... 


60$. 


ft 


N,B. — To  Shippers  and  others  reqnirinfl  it  in  Bond,  M.  E.  F.  will  be  happy  to 

forward  Special  Quotations, 


CHRISTIE, 

Wire    Drawer,    GLASGOW. 

COPPER,    IRON,    and    TINNED    BOTTLING    WIRES 

for  Home  and  Export. 


FOULKES  CEMENT 

AS  USED  IN  ALLTHE  GOVERNMENT  MUSEUMS. 


iSuited  for  any  substance,  Arom 
[glass  and  china  to  leather, 
fwood,  or  iron,  and  the  articles 
joined  bear  washing  in  boiling 
Iwater. 

The  Icirge  range  of  materials  to  which  this  cement  is  applicable,  its  trans]>arency,  strength, 
■and  focilitv  in  use,  and  the  readiness  with  which  it  adheres,  renders  it  without  doubt  THB 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  most  delicate  construction. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  bayer.  The  above 
celebrated  Cement  is  unifonnly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Akchbb,  Ediul)urgh. — '*  I  have  invariably  found  yours  superior  to  all  otHery,  and 
Jul  re  extensively  recommended  Us  use  to  all  my  friends.'^ 

Sold  in  Bottles  at  6d.  and  Is.  (equal  to  3  of  the  small). 

iHPlLPlBLa  Ajn> 
Dblicjltslt  PBarUMED. 

,  This  unique  Powder  possesses 
Ithe  emollient  properties  of  f  ul- 
ller's  earth,f  ree  from  colour,  and 
|in  a  high  condition  of  purity. 

^ Jold  in  Boxes  at  li.  and  6d. 

Wholesale  at  the  Patent  Medicine  Houses  and  Druggists'  Sundriesmen,  or  from 

W.  J.  FOULKES,  Pharmaceutical  Chemist,  Birkenhead. 


FOULKES* 
TOILET&  NURSERY 

f*  OiV  D  £  ft. 


20s.  for  a  QUARTEB^ASI,  Le.,  12i  GalloDS 
(Casks  free),  of 


DO  /VOr  TffROW MOJV£:y AfVAV 

SIIVIRDIEDAL 
\)  LONDON. 


BOROUGH 


SENT  TREE 
TO  ANY  ADDRESS 


"  Ml.  Pmm  Ti«itl,  Sctiooi  c. 

^'  Sir, —I  hmTO  boon  uin?  the  *  Boroof  h ' 

lUvonr  ii  eicollmc  both  for  ilT  kind*  of  BaTooi .  . 

nboald  mItIm  srarr  oook  uid  booHkMpsr  to  me  1 

Yoor*  tmlj,  Mi»n  -  " '--■ --I— 


crv,  Cnirtiil  Falace,  S.E. 
iDP.  mull  un  Tery  plaued 
lh«  Hid  SoniM ;  UHl  I 


ofTnlli 

!■  localitj." 


S.E.  joK.,  ins. 
■    ■  I  it.  n» 


Capv  of  dliulinih  Jhh,  IBBl. 

"ThsumplB  of  Entchaphu  bam  giunlnod,  anil  we)u«  pleued  to  uythulc  ooDUiiu 
nothlDg  inlnriou  or  In  Miy  «>;  objcctlonablg  to  Uie  conatltattoD.    Bemark,— T«7  gaad." 

"  Yoar  Terr  sio«1lBBt '  Borough '  Kstchnp."— Uadkm  Bi.iBiu  W.  aofoUD,  Lfcf urir  m 

Oakmi  at  tK<  Jliundrs  Palut,  if. 
PropilBtoT  of  k  larga  Bestaniuit  [n  Olugov,  irritlus  on  Angiut  IKh,  IBBI,  Mj* :  "It 

A  Costomsr  At  Woodbridga  ufi :  "  I  ho  glad  to  t«U  yon  the  EHchop  E^rea  grsat  istii- 
fBCtlon." 

A  llrm  U  Newcutle  In  Aagml,  1881,  wrota  M  tollowi .-  "  We  hava  Iba  lui^Ia  jM,  and 
And  ilkeepa  irtll." 

A  cugtomer  at  Buunta  on  Jolf  4th,  1882,  in  writing  &boat  tha  Eetohnp  nied  theaa  woidl : 

A  Oantleman  at  Yaldlng,  after  receiving  a  oiek,  in  September,  IBM,  wrlMa :  "I  am  nty 
pleaaed  with  jcmr*  Borough'  Ketchap,— .will  aniwar  avaiT  pnrpoaa  1  want  it  fOr.** 

ACbemisC  al  Oxford,  Jnne  7th,  IS81,  mJtaa;  "I  am  veryplaasKI  with  tba  Ea«chap,— 
have  jnet  lued  it  in  making  aoma  Sauce.    It  is  flnl  rate." 

AChamlUat  Haallngden,  Angnataiul,  1882,  wrllsi:  "The  Eetohup  haa  anilad  ma  wtll 
and  1  shall  ceitslnl]'  writ«  lor  more  when  raqoirlng  it." 

Uth,  188J,  writei!  "Tonr  Eetohnp  giTM  gm«»l 


■atisCaction." 
A  Chen 


It  Uachynlleth,  Jaly  »th,  18 
vEa  Is  eicellant,  I  am  qolia  plaued  with 
"  Will  no  donbt  commai 
"  It  la  the  beat  I  hare  ever  tasted. 


-Dr.  LonuK,  Glaagow. 


had  Imm  jon  lail 


Snipl*  Irtt,  Camflfa  n 


PETER  TYRER,  70,  LONG  LANE,  BOROUGH,  LONDON. 


PRIZE  HEDAL 

INTEBNATIONAI.  HEALTH  EXHIBITION,  1884. 


Fry's  Cocoa 
^"^SSSr"  Extract 

"  If  properly  prepared,  there  is  no  nicer  or  more  wholesome  pre- 
paration of  Cocoa." — Dr.  Hasuix. 
"  Pure   Cocoa,   from   which   a   portion    of   its    oity   ineredients   has 

tMen  extracted."— C BAH.  A.  C*!a:BON,  M.D.,  F.B.crsJ. 
"it  is  strictly  pure,  and  well  manufactured  in  every  way." 

— W.  W.  Siobdjlst,  r.LG.,  S.CS. 


TWENTY  INTERNATIONAL  MEDALS 
J.  S.  FRY  A  SODS,  Bristol,  London,  uid  Sydne;,  1(.S.W. 

SCHWEITZER'S  COCOATINA. 

AiTTI-DtBPIITIC  COCOl  OB  ChOOOUIE   FottI>BB. 

QVABAiriEED  PITBE  SOLUBLE  COCOA  of  the  Finert  Quli^, 
withoot  Sn^ar  or  ai^  Adnuxtore. 


Cocoatlna  Is  the  highest  class  of  Soluble  Cocoa  or  Chocolate, 
vrlth  the  excess  of  Fat  extracted  Mechanically. 

Bdng  all  Cocoa  it  is  fonr  times  the  strengtli  of  preporvtions 
thicl^ed  fet  weakened  mth  arrowroot,  etaiah,  eto,,  and  ia 
reality  ebeaper  than  such  miitorea. 
lEtantaueoDBlj  vilh  boiling  «ater,  a  teupoonful  to  a 
breaklut  oup,  eogticg  lew  than  a  hallpemi^. 
It  keeps  lor  TOUB  in  ail  otimatea,  and  is  palatable  mthontmiUi. 
In  aii-tigbt  tin  osnisten  at  1(.  6(1.,  Bi.,  Ct.  6<t.,  eto.,  b; 
Chemist!  and  Qroceis. 
H.  S.  &  Co.B  OUABAITFEED  PTTBS  FII.TEBED  COCOA 
BITTTEB  ia  Uw  best  for  aU  Medical  porposea. 
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L'S  FINE  COBNAC  BRANDIES. 

• 

Carte  Bleue 4  yean  old. 

•• 

ff      u  ur  •••        •••        •••       •       n       M 

••• 

,,     Blanche      10     ,1       ^ 

lolesale  Agents:— W.  H.  CHAPLIN  &  ( 

C    10,  YILLIERS  STREET, 
LONDON:  \  *J™ 

(  39  AND  40,  MARK  LANE. 


'•• 


BINGLEY'S  SUPERIOR  GINGER  ALB 

Has  proved  a  Great  Success. 

LARGE  NUMBERS  of  CHEMISTS  HOW  FIND  a  READY  SALE  for  it. 

Those  vfho  have  not  yet  tried  it  are  respectfully  invited  to  send  for  Samples, 

which  will  be  supplied  gratis. 

i  Price  LUU,  copies  of  Testinumialt,  etc.  on  appUeatUm  to 
J.  BINGLEY,  ANALYTICAL  CHEMIST,  NORTHAMPTON. 


Vo.  11,  LiUle  Stanhope  Street,  Hayfair,  London,  W.  (top  of  Down  Street,  Piccadilly). 
Beg  respectfully  to  call  the  attention  of  the  Trade  to  their 

SPECIIALTIES    FOR    INVALIDS. 

coKsisTura  or 

CONCEITTBATED  BEEF  TEA,  HUTTOir  AND  CHICKEN  BROTHS,  etc 

ESSENCE  OF  BEEF,  MUTTON,  VEAL,  AND  CHICKEN. 

BEEF-TEA  JELLY  AND  FIBROUS  EXTRACT  OF  BEEF. 

TURTLE   SOUP   AND   JELLY,   AND  CALF'S   FOOT   JELLY     (prepared 

expressly  for  invalids). 

SAVOURY  HEAT  LOZENGES. 

Extract  from  the  Brititk  Medical  Journal,  Slst  and  28th  November,  1874.— The  preparation* 
manufactured  by  Messni.  Bkaxd  ft  Co.,  of  No.  11,  Little  Stanhope  Street,  MavnUr,  London, 
and  known  as  **  CONCENTRATED  BEBF  TEA"  and  **  ESSENCE  OF  BEBF^  reapeetively, 
are  already  largely  used  by  leading  medical  practitioners  in  the  metropolis.  TheftnH  li  for 
ordinary  use,  the  second  is  more  especially  suited  for  very  delicate  stomachs  and  for  in- 
valids. They  are  prepared  with  great  care  from  English  meat  of  good  cmaU^,  and  ia 
delicacy  of  flavour,  the  fluid  extract  (Essence  of  Beef)  is  well  known  by  London  Rgrsiciaas 
to  be  a  preparation  on  which  they  can  entirely  rely.  Hence  the  favoor  which,  it  has  net, 
and  our  reason  for  mentioning  now  with  approval  the  samples  submitted  to  na. 

Caution.— Beware  of  Imitations. 

Each  Tin  or  Skin  manufactured  by  B.  ft  Co.,  bears  their  Signature  and  Address  as  above 
<m  the  Label,  without  which  NONE  are  genuine. 

8old  by  Messrs.  DITNCAN,  FIiOCKHABT  A  Co.,  62,  Vorth  Bridge, 
Edinburgh,  and  by  all  Ohemists  and  Druggists, 
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BURROW'S 

MALVERN  WATEBS 

"W.    &    J.    BURRQ-W.    Malvern. 


The  Table  Watex^-od  Kb.— with  coonteractiag  proportionB  of  HairnMian  and  Iron  Garhon- 
atcs.    In  noticing  this  water,  the  Chemist  and  Uruagitt  and  Miiural  Wattr  Trade  Rniiw,  sot 
only  draw  the  attention  of  Chemista  to  it  in  a  pccunutry  seme,  bat  add  the  following  oplxuim*.. 
that  **  The  water  ttMl/haa  aofficient  intrintio  yirtnes  to  snpport  Judidona  pnahing;  and  ia^ 
doubtleBs,  as  good  aa  many  of  the/orvtyn  Itgutdj  which  the  Bngllah  publlo  io  oonfldlnglx' 
imbibe.** 

New  Terms  to  Trade,  Show  Cards,  Analyses  and  Testimonials,  apply  to^ 

THE  SPRIVO.  8HELFAH0EB,  DISS. 

PUBE  AERA.TED  WATEBS, 

T.   &  F.   J.   TAYLOH, 


EitabtUhed  1836. 


PULLNA    BITTER  WATER, 

BOHEMIA. 

THE  OLDEST  AND   BEST  SPRING. 
ANTON  ULBBICH. 

KANGRA    VALLEY 

INDIAN  TEA  GROWERS'  ASSOCIATION 

11,  PANTON  STREET,  HAYMARKET, 

(Ute  of  7,  HEW  COYENTRY  STREET,  LEICESTER  SQUARE,  W.) 

PROSPECTUS. 

The  Object  of  the  Planters  who  have  formed  this  Association  is  to  establish  a  business  for 
the  direct  sapply  of  Tea  from  the  Plantations  of  the  Kansra  YaUey  to  the  public. 

The  distinctire  featnre  of  the  business  is  that  the  Tea  is  deliTered  to  consumers  in  the 
original  one  pound  tinfoil-lined  parcels  iu  which  it  is  packed  in  the  Valley,  and  it  is 
guaranteed  to  be  absolutely  pure. 

Vide  "Medical  Tvnu$:'  June  7th,  1R81 

"IvnavAnovAb  Hialtx  Exhibxiiov. 

1.  KAveai,  VixLBT  Tia»  Orange  Pekoe,  prioe  4/-  per  lb. 

2.  Kakoba  Yallit  Tb4,  Pekoe,  price  3/-  per  lb. 

Both  these  samples  are  high-class  Teas,  but  although  there  is  no  leas  than  !/•  per  lb. 
difPerenoe  in  prioe,  neitiier  analysis  or  taste  differentUtea  them  in  the  same  d^^ree ;  the 
higher  is  a  little  more  astringent  and  nitrogenous  than  the  lower,  but  the  flavour  of  the 
Pekoe  was  preferred  by  all  the  people  to  whom  it  was  submitted. 

3.  The  third  Tea,  named  Pbkob  or  SouoHovchprioe  S/6,  gave  when  examined  in  the  same 
way:— Theine,  *Oie  gram;  Tanin,  090  gram;  Total  Extract,  *28  gram;  Ash,  *0I.  It  in 
thus  considerably  weaker  in  all  conditions  extracted  bv  water,  but  it  ia  an  excellent  flavour 
and  is  about  the  best  3/6  Tea  the  writer  haa  ever  exammed." 

These  Teas,  retailing  respectively  at  4/.,  3/-,  and  2/6,  can  be  pnrchaaed  in  any  quantity,, 
either  direct  from  the  Store,  11,  Panton  Street,  or  from 

Messrs.  BARCLAY  ft  SONS,  95,  Farrins^don  Street, 

Agents.to  the  Association,  from  whom  Show  Card^  can  be  had  oa  application. 

Special  terms  granted  to  all  Chemists  and  Druggiata,  to  whom  the  TeM.  on  account  of 
their  absolute  purity,  are  particularly  recommended. 
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MILLS'    BOURNE  WATERS. 

TI3DB      FTJRIBST      •W-A.TBR      HT      BN-GH-A^TID, 

8o(U,  Seltzer,  Potash,  Lemonmde,  lithia,  and  ASrated  Waten.  Fxepared  with  the  cele- 
brated Artesian  Well  Water,  from  a  great  depth,  neither  oistemed  nor  exposed  to  the 
atnuMphere,  and  FRBB  FROM  ALL  CONTAMINATION.  Terms,  Price,  and  Agents 
appointsd  upon  application  to  R.  M.  HILLS  k  00.,  Hanntectnrers,  Bourne. 

Lovnov  AABiTTfl.— Messrs.  Drsov  k  ABKnrss^LL.  Chemists,  21,  Gloucester  Road,  South 
Kensington;  lir.  B.  C.  Pxeks,  Chemist^  1,  Bloaue  Square;  Messrs.  P^dabtt  k  Sov,  Wine 
Merchants,  27,  Motoombe  Street;  Messrs.  J.  Habdt  k  Co.,  Chemists,  43,  Fenchnrch  Street, 
Comer  of  Mincing  Lane ;  Messrs.  Ivobam  k  Rotlb,  Queen  Victoria  Street. 

PITKEATHLY 

/s  an  absolutely  pure  and  sparkling  Table  Water. 

LONDON  AGBNTS: 

MESSRS.    W.    BEST    &    SONS, 

22,  Henrietta  Street,  Cavendish  Square,  W. 


BOYAL    GERMAN 

QUEEN'S   PARK,    BRIGHTON. 

UNDER  THE  PATRONAGE  OF  HER  MAJESTY.  ESTABLISHED  1825. 


STRUVE    &    CO., 

THE  ORIGINAL  AND  ONLY  GENT7INE  MANUFACTURERS  OF 

BRIGHTON  SELTZEB  WATEB  AND  OF  P7B0- 
PHOSPHATE  OF  IBON  WATEBS. 

The  purest,  most  delidons  and  xnost  refreshing  of  aH  Tonio  Waters,  prepared  with 

Distilled  Water. 

**  They  have  the  advantage  of  certain  and  invariable  composition.''— Lancet. 

"  Long  OBO  establishing  their  excellence  beyond  doabt."— Ifominy  Poti, 

*'  Highly  appreciated  as  the  best  article  which  it  is  possible  to  torn  out.'*~irenitn9  ^o^- 

..^  _  "2*,  Bato»  PI.ACB,  BBiesToir. 

GBVTLsmir.— Yonr  I^m>phoBphate  of  Iron  Water  is  not  only  an  excellent  tonic,  but  is 
also  a  very  delicioas  and  refreshing  beverage  for  ordinary  nse,  both  for  invalids  and 
delicate  persons  generally.    Moreover,  in  drinking  it  one  fSds  the  comforUng  confidence 
that  beiiig  prepared  with  dzstzllxd  wa.tib  one  mns  no  risk  of  being  half  poisoned. 
„  „  _  ••  BeUeve  m.%  yours  very  tmly, 

Messrs.  Sisuvi  k  Co.  B.  Babxbb,  M.D.'» 
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W.  J.  BUSH  &  CO., 

DISTILLERS   AND    IMPORTERS   OF 

ESSENTIAL  OILS  AND  FRUIT  ESSENCES, 

AND  THE  INVENTORS  OP  SOLUBLE  ESSENCES. 

ESSENCE    LEMON    "SPECIALTY," 
The  only  pure  Essence  imported,  made  at  our  Works  at  Sicily. 

ESSENCE    GINGER    ALE, 

FOR    "WINTER    DRINKS. 
TOWIC    ESSEMCE,    FOR    BITTER    WATER. 

SOLUBLE   ESSENCE   LEMON. 

^iLliilLS  S^iS^lgl  ilSliSI^. 

SOLUBLE   ESSENCE    OF   PEPPERMINT. 


BEWABE  OF  SPURIOUS  IMITATIONS. 

W.  J.  B.  &  CO.  caution  the  trade  against  the  so-oalled  Solable  Bsaenoes  novrso  freqaently 
offered  for  sale,  which  are  nothing  more  than  mere  tinctures,  and  although  offered  at  lower 
prices,  cost  five  or  six  times  as  much  in  use,  whilst  imparting  a  strong  medicated  flavour. 

W.  J.  B.  ft  Co.  further  beg  to  inform  their  friends  that  aerated  drinks,  as  Pale  Ale,  Hore- 
hound  Beer,  etc.,  made  from  their  soluble  essences,  are  exempt  firom  Excise  regulations. 

NONE  OTHEBS  ARE  GENUINE. 


GUM      EXTRACT     (French  Cream). 

FBOTBCTBD    B7    BOTAL    IJSTTBBB    FATBNT. 

For  producing  a  Permanent  Head  of  Creamy  Richness  on 
Ginger  Beer,  Ginger  Ale,  Lemonade,  and  other  Aerated  Bever- 
ages; also  on  Beers,  Ciders,  Wines,  etc. 

All  persons  infringing  the  above  patent  will  be  proceeded  against, 
and  those  who  give  kiformation  of  such  infringement  will  be 
liberally  rewarded. 

W.  J.  BUSH  &  CO., 

20  to  23,  ARTILLERT  LANE,  BISHOPSaATE,  LONDON,  E. 
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NATURAL  MINERAL  WATERS. 

DIRECT  FHOM  THE  SPEIKGS. 


ADELHEIDSQUELLE. 

mSSISQUOL 

AFOLLINABIS. 

OBEZZA. 

BIBMEN3T0BF 

PXJLLNA. 

BONNES. 

PYBMONT. 

OABLSBAD. 

ST.  GALBOEB. 

CONDILIiAC. 

ST.  MOBITZ. 

CONTBEXEVILLE. 

SABATOGA. 

EMS* 

SCHWALBAGH. 

FACHINGEN. 

SCHWALHEBL 

FBIEDBICHSHALIi. 

SELTZEB. 

HABBOGATE. 

SPA. 

HOMBUBG. 

VALa 

HUNYADI  JANOa 

VICHY. 

EISSINGEN. 

WILDUNGEN, 

EBEUZNACH. 

WOODHALIi. 

MABIENBAD. 

MINERAL  SALTS,  SOAPS,  PASTILES,  ETC^ 


We$t  End  AgenU  for 

STRUVE  &  CO;S  ARTIFICIAL   MINERAL    WATERS,. 

PBEPABED  AT  THE  BOYAL  GEBMAK  SPA,  BBIGHTON, 
And  Sole  London  AgenU  for  the  celebrated 

AERATED   WATERS,  PREPARED    BY   R.  ELLIS 

&  SON,  RUTHIN. 


importers  of  (gan  bt  <!D0l00ite,  ^rqutbnjabt,  WCmoit 

spirits,  mib  l^iqtunrs. 

PRICE    LISTS,    TERMS,   AND    PAMPHLETS,    FREE    ON 

APPLICATION. 


WILLIAM  BEST  &  SONS. 

ETBIETTA  ST.,  CAVENDISH  SQVABE, 

"VT". 
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NATURAL  MINERAL  WATERS  OF 

VICHY. 

Property  op  the  French  Government. 

CELESTINS. — The  water  of  this  spring  is  very  agreeable,  sparkling,  and 
slightly  acidulated.  Bemedy  for  Complaints  of  the  Kidneys,  Gravel,  Gout, 
Diabetes,  Rheumatism,  etc. 

HAUTERIVE. — This  spring  contains  a  great  quantity  of  carbonic  acid,  and 
is  especially  recommended  as  a  table  water. 

GRANDE-GRILLE.— For  Complaints  of  the  Liver  and  Biliary  Organs,  In- 
digestion, etc. 

HOPITAL. — For  Stomach  Complaints,  etc. 

VICHY  WATERS   are  pleasant  to  the  taste,  and  may  be  drank  pure  or  ' 
mixed  with  Wines  or  Spirits. 

CAUTION.— S^e  that  the  name  of  the  particular  Water  required  is 

on  the  capsule. 


VICHY  DIGESTIVE   LOZENGES. 

Manufactured  from  the 

Salts  Extracted  from  the  Mineral  Waters  of  Vichy. 

The  Yichy  Lozenges  should  be  taken  by  those  persons  whose  digestion  is 
difBcult,  painful,  or  laborious.  In  cases  of  slow  or  difficult  digestion,  a  few  of 
the  Lozenges  should  be  taken  before  each  repast. 

The  Lozenges  are  flavoured  with  peppermint,  lemon,  vanilla,  rose,  orange 
flowers,  or  anisette. 

VICHY  SAIiTS  FOR  BATHS.— In  Packets  sufficient  for  one  Bath. 

VICHY  BARLEY  SUGAR.— An  exceUent  digestive  bonbon. 


Wholesale  Depots : 

INGBAM  &  ROYLE, 

52,     FARRINGDON    STREET.     E.G. 

AND  AT  LIVERPOOL  AND  BRISTOL. 

Gallaia  &  Co.,  27,  ^largarot  Street,  Rej?ent  Street ;  Burgoyne,  Burbidgos  &  Co., 
1(1,  Coleman  Street;  Hooper  &  Co.,  7,  Pall  Mall  East;  Beet  &  Sons,  22,  ITenriettu 
Street,  Cavendish  Square;  Evans,  Leseher  &  Evans,  CO,  Bartholomew  Close; 
Scbweppe  &  Co.,  51,  Bernorfl  Street,  W.  JJuhlin: — A.  &  R.  Thwaitcs  &  Co. 
Olasfjov:  .—Alexander  Brown  &  Co.,  10,  Princess  Square,  Buchanan  Street. 

Y   Y 


EUGENE    GERAUT    &   GO. 


SODA-WATER   MACHINES, 

Filling  TiranTiiiiM,  Sjphons,  BalttogotM,  ate. 

BTPHONS 
In  VMte,  AnlMT,  Hlu,  or  Oimb  Bottlti.    Had*  of  Tm 
Engliili  Block  Tin.  Tdpi  wmmBUdfrMCranbML    Will 
reuin  tbelr  briUiast  poUak. 

WHOLESALE    PRICES. 
BbOTt  loiva,  B/S  P«r  dou  natt  I  0>p  or  FUton  Top*. 
Long  LevarL  IV-  im  dciMD  ntft  i  C^  or  PlaMD  Top*. 
Nickel-platan  Top.  W- par  doaai  aitn. 
Strougfy  BUTaT-pMtaa  Top,  bom  91-  par  douD  npvkrda. 
CuitDKur'i  N*M»  8lMV*i  OK  H*  HMot  Ttffimjkr  Om  Onm. 
Namn  and  n«da  Huki  OnwnwDlillj  liwond  on  tin 
Ttnulea  \a  (ha  Isid  Prooaai.  ftoa  IM.  to  U.  «ai&  axtoa.    beh 
Bjption  Bioionctil7  ta  '   "   ' 


SODA-WATER  MACHINERY,   GENERATORS, 
WASHING  VESSELS,  AND  GASOMETERS. 

From  £40  to  £120  (Saa  our  Oalalotua). 

eyclion  FiUsr      .       .       ,  _  .       ■..-...•!?? 


mUncd  It  »    U 

QUN  METAL  SYRINQE, 
strongly  BllTsr-platad,  for  toWodDolns  Sjnip  Into  fifplm*. 


EUGENE  GERAUT  &  CO.'S 
NEW   PATENT  LEVER  SELTZOGENES, 


J'1^™^'.     BESTSTRDPaniMnuilodtoba^ 

■PMiallr  praparcd  la  Im  uaed  nitb  odt  caletoMad  SdlaanBaft  bn  n 

189  and  141,  VABSJNQiDOS  BOAB 

" ind  ^  coitPosATiQs  stiuaam,  jAsaaaDOM  muk 


E*tabli«h«d  I 


SODA-WATER  MACHINERY  AND  AIL  APPLIANCES 

FOR  THK  MAKUFAUTUBK  OF  1 


Sfr^s^  -^ 


CLAgS  0 

SODA,  POTASS,  SELTZER, 

CABRAEA,  LITHIA, 

UAaNESIA, 

AND  TONIC  WATERS,  ETC. 

LEMONADE,  QINQEB  BEEfi 

OR  ALE,  ORANOEADE, 

NECTAE, 

CHAHPAONE  CIDER, 

FRUIT  CHAMPAGNE,  ETa 


Cape. 

"our  Rrt 
Me 

Awa 

Clj» 
nil, 

rd,  8ydn=y,  I87B.80 
862,  I87S,   1874; 

Philadelphia,   IB76;' 
1  Ccrtlficalei  und  Pril* 
Qalcutta,  ies4. 

Tl.p«  ar 

Iht 

an»  M  ■•••v  •••' H'ck!'^- 

IMUIlK  Al.pil.1. 

lerancchiv 

rinoE 

rlnliB  i  i(  tor  SplilB,  reckon 

Tlis  Bbore  'jouititica  are  tor  Lemonade  and  other  Saci 
double;  if  IbrnverT  highly ohargsd  Soda  Wawr,  reckon  aaii. 
Our  Miiohlnes  are  onlvermlW  adopted  throughout  tho  world  for  the  manufaclnroof  all 

Enulnud  iLlona  over  2,000  factones  where  our  Uachiuc'ry  is  in  oh.    They  are  tbe  >imp1eiit, 

trein  metallic  or  forslfrn  contamination. 

X h04e  Machines  are  all  packsd  vrltbout  talcing  apart,  end  can  be  Aet  tu  work  immediately 
on  aiTival.    Mauj  of  our  Machinci  have  been  iu  cunatent  u  ^o  lor  forty  yean  without  require 

Drinlrs.  so  that  the  most  inexperienced  can  at  once  produce  Watem  of  the  higiieat  class. 
InTeatori  of  ?mit  Cbampag^e.  Sampla  Cue.conMiuing  1  dozen,  fBrwarded  for  6iM. 

THE    "LONDON-MADE"    SYPHON   BOTTLE. 

PBICE8.— Qnart  Bise,  328.  pardoE.  1  Pint  hIbs,  Sis.  per  doi.,br  the  efohi. 
Tbe  hitch   reputation   this   bottle   has 
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ntirely  free  from 

tbe  liquid  paaut 

»e 

I>u 

BARNETT    &    FOSTER, 
.   EAQLE   WHARF    ROAD,    NEW   NORTH    ROAD    LONDON,  N 


092 


ADVEBTISEMESTS. 


ApoUinans 

HAS  llECEIVED  AT  THE 

INTERNATIONAL  HEALTH  EXHIBITION, 

LONDON,   1884, 

THE  HIGHEST  AWARD 

OVER   ALL   OTHER   MINERAL   WATERS, 

NATURAL  AND  ARTIFICIAL. 

"APOLLINAHIS  reigns  alone  among  Natural  Dietetic  Wateis. 
Its  namerons  competitors  appear  to  have,  one  after  another,  fallen 
away." — British  Mr.diml  JonmaJ,  May  'i\st.  1884. 

"  The  Richest  Natural  Aperient  Water." 

Bai-oti  Liehig. 

'^  Most  pleasant  to  the  palate." 

Frqfessw  von  Nusshautn^  Munich, 

''  Free  from  tlic  defects  incidental  to  many  other  Hnnguian 
Bitter  Watera." 

JhUish  Medical  Journal,  30th  Aug..  1884. 

*'  For  about  ten  years  I  have  presoribed  Hnnyadi  J^os  Water 
wherever  a  purgative  is  required  of  prompt,  safe,  and  meaanred 

action." 

Jacob  Molesclujtt,  Professor  of  Physiology,  Rome,  19ihMay,  1884i 


The  Name  or 

THE  APOLLINARIS  COMPANY,  LIMITED, 

On  the  Label  Secures  Genuineness. 
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